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~THE DISTRICTS STUDIED.! 


In 1915 and 1916 a study was made of the farm practice in growing 
sugar beets in three districts of Colorado. These data were published 
in Department Bulletin 726. In the summer of 1918 these districts 
were revisited and data obtained for the 1917 farm year, showing 
the farm practice and labor requirements in handling the crops 
srown in rotation or in competition with sugar beets. 

It is believed that this information will show not only the com- 
parative requirements of labor, materials, etc., for the various crops, 
but also how these crops fit into the rotation system in these areas. 

An attempt has been made to present the comparative cost of 
producing these crops. Many items of cost in 1917 were abnormal, 
but as many of these enter into the production of all crops, the 
opportunity for comparison remains the same. 

The data presented were worked out from 328 records. The dis- 
tribution of these among the various crops is shown in Table I. 

1 Acknowledgment is due to Miss Catherine Hawley, of the Office of Farm Management and Farm Eco- 
nomics, for careful work in supervising the tabulations which have been used in this bulletin. Thanks 


arealso due the farmers ofthese districts for their hearty cooperationin giving complete estimates concern- 
ing the man and horse labor requirements and other costs of producing the crops included in this study. 
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TaBLE 1.—Crop enterprise records obtained in Colorado in 1918. 


[The data collected pertain to the 1917 crop year.] 


| 
Number of records obtained.1! 


District. | | 

é, | a Pota- | Canta- | Cucum- 
| Alfalfa.| Barley. | Wheat.| Oats. | Beans. | Corn. toes. | loupes. | bers. 

| 
Grecleys ee ae | 36 33 9 15 58 5 ra fee ee Ae 
Fort Morgan....... | 35 22 7 12 2 2s cote aae Bee see eee 
Rocky Ford........ | Dit ee ES 6 10 14 Silgoke see ce 16 16 
Motel so cocks 96 55 | Page GST" 9 are | eae TO pe es 16 16 


1 The 46 potato records which have been included in this study were obtained by the Office of Farm 
Management in a preliminary survey ofthe cost of producing potatoes during the years 1912 and 1913. 
These potato-enterprise records were taken in Weld County, Colo., by Mr. H. H. Clark. 

The importance of the various crops is reflected to some extent in 
the number of records obtained in the three districts. For instance, 


alfalfa is an important crop in all areas, wnile potatoes were relatively 


[LARIMER WELD 
s\ om 
FT COLLINS SS 
/ SL ATON 


© |£Or 
| LOVELAND fa F, 


GP.EE-EY/FT. MORGANIWASH. 


BOULDER ; Z@Z® Jaruss 
LONGMCNT | ORGAN 
ADAMS 
bes ss 


MESA 


| GRAND JUNCTION 


© 


MONTROSE 


Fig. 1.—Map of Colorado, showing the three districts included in this survey (areas with diagonal lines) 
in Weld, Morgan, and Otero Counties. The location ofeach sugar factory operating in 1917is shown by 
a black dot within a circle. Each factory idle in 1917 is shown by a circle half black and half white. 
The factory formerly operated at Holly, Prowers County, has been removed. 


unimportant except in the Greeley district. Again, cantaloupes and 
cucumbers are grown commercially only in the Rocky Ford district, 
while barley is not grown to any great extent there.’ Although corn 
is increasing in importance in all the areas, this crop in 1917 was rela- 
tively of very little significance. The districts covered in this work 
are shown on the map (fig. 1). 
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METHOD USED IN COLLECTING DATA. 


The survey method was used in collecting the data presented in 
this bulletin. In many instances items were taken directly from 
actual records; in other cases estimates were obtained. Experienced 
investigators visited the farmers and held personal interviews. 
Whenever any doubt was entertained as to the accuracy of a record, 
the data were discarded. The results obtaimea represent the ex- 
perience of the better farmers in these districts and therefore show 
the common methods employed in the production of farm crops. 


SOIL TYPES OF THE REGION. 


The soils of these districts are, as a rule, deficient in organic matter, 
but high in available mineral plant food. Commercial fertilizers 
are not generally used in these regions. Such experimental work as 
has been done with prepared fertilizers has not proved them profitable 
for general use. ‘The soil of different parts of these areas varies con- 
siderably, but as arule itis a sandy loam, most of it being well adapted 
to the growth of such crops as alfalfa, sugar beets, beans, cantaloupes, 
cucumbers, and small grains. The more sandy or open types of soil 
are especially adapted to the growing of potatoes. 

The Bureau of Soils of the United States Department of Agricul- 
ture has made soil surveys of areas in the Greeley and Rocky Ford 
districts. 

Colorado fine sandy loam is the prevailing type of soil of the 
Greeley district, but the range of soils is from the Colorado sand to 
Colorado adobe. The Colorado fine sandy loam of the Greeley dis- 
trict consists of a fine sandy loam of approximately 3 feet, underlain 
by a heavier sandy loam which increases in clay and silt content as the 
depth increases. The soil is well drained and free from seepage water. 

Agricultural methods are primarily the same for the same crop in 
a given district, but the farmer tilling the soil that is less easily 
handled must exercise greater care in its preparation and cultivation. 
These soil variations also affect the selection of crops for the farm 
and often determine the acreage of a particular crop to be grown. 
The adobe and heavier soils require that greater care must be 
taken in the preparation of the seed bed, and consequently they 
oftentimes show a greater cost for producing the crops. 

In the Arkansas Valley 70 per cent of the area surveyed consists of 
two soil types—the Fresno fine sandy loam and the Maricopa sandy 
loam, The Fresno sandy loam has a fine silty texture, is yellowish in 
color, and extends to a depth of 6 feet. This type of soil is especially 
well adapted to the growth of row-tilled crops and those requiring a 
good seed bed, as it is a soil that is not inclined to bake or crust and. 


1 Holmes, J. G., and Neill, N. P. Soil Survey of the Greeley area,Colorado. U.S. Dept. Agr., Bur. Soils, 
Field Oper., 1904, p. 951-993, fig.40. 1905. Lapham, M.H., and party. Soilsurvey ofthe lower Arkansas 
one Colorado. U.S. Dept. Agr., Bur. Soils, Field Oper., 1902, p. 729-776, pl. 46, 53, 3 folding. maps. 
1903.] : 
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is easily kept in good tilth. The Maricopa sandy loam has a more 
open texture, and water soaks rapidly into the ground. This re- 
quires greater skill in the application of irrigation water. This loam 
is underlain by a compact subsoil, which has a tendency to cause 
seepage in some low spots, but it is a soil that retards the movement 
of water from the irrigation canals and ditches. The Maricopa 
sandy loam and the Fresno fine sandy loam are well adapted to most 
of the crops commonly grown in the Arkansas Valley. 

In the selection of a soil for the growing of crops in an irrigated 
region, it is necessary to have one that has good drainage, especially 
subsoil drainage. A soil for irrigation should not be too compact or 
water will not penetrate it quickly. Such a soil is also likely to crust 
or bake when irrigated or after a hard rain. Most of the soils of this 
semiarid region are high in mineral fertility, and the problem of selec- 
tion is in regard to their water absorbing and holding capacity, as 
water is most often the limiting factor in maximum crop production. 


CLIMATIC CONDITIONS. 


A limited rainfall (Table IL) of approximately 13 inches a year, a 
low atmospheric humidity, occasional high winds, and but few cloudy 
days are the characteristic features of the Colorado climate. These 
conditions cause a rather heavy evaporation of moisture from the 
soil. In order to produce crops, irrigation is practiced in regions 
where there is an available supply of water for this purpose. The 
principal irrigated sections are located in the valleys and drainage 
section of the South Platte River in northern Colorado and of the 
Arkansas River in southern Colorado. Rocky Ford was selected as 
typical of the southern section and the Greeley and Fort Morgan 
districts as typical of the northern section. 


TasLe I[.—Average annual rainfall of two sugar-beet districtsin northern Colorado 
and one district in southern Colorado. ~ 


[Depth of rainfall expressed in inches.] 


Greeley. Fort Morgan. Rocky Ford. 
Month. | rea 
1888 to 1915 -, |1892to01917 1888 to 1917 s 
| (mean). | 1917¢ |" (mean). | 197 | (mean). | 292% 
STU AT ys eo to eee ae 0.30 0.10 0. 24 0.45 0.25 0.17 
MEDEA Sree oes ee sone ee see . 46 .18 44 22 =o) ~22 
NEAT C eee te Sones ses 8 2s oe ae eee 86 . 40 aD 25 . 56 .35 
AID Tilewees So tane cs tS SS eee eee WG6Gre SIs 1.84 . 40 1.68 .98 
IVEY Bee earns Oo co She a OT Sh a ee 22645 eee 2.36 7.14 1. 85 1.62 
IG ae ee ee eee Se ee oe ee ee Te | ee Be 1.84 1.33 1.32 <2 
lye eee soe esha os a ieee yo] eee 2.48 1.02 2.60 1.60 
PAT SUIS betes wee os Pee Pas ees nGa ln. Beane 1.63 2.31 1.45 1.18 
SOMECTIDCE! erm: Cisse 35 AeA Yo eee ae ee ee -93 | 1.53 . 87 2.45 
OciGberss sae fe Ss ee, ee 89 . 62 92 | .49 . 84 .12 
INovent bers a ses.c2 So. oscec seo eeceee 32 09 - 29 | 30 -41 0 
IDSCONTDER Bee as eee e ta. sh coo ee 44 . 28 .39 | 24 .49 0 
Total annual precipitation.......... i PS7(1)| [Eee eee 14.06 | 15.68 12.67 8.95 
ATTiinde—teet2 este. bee ee AS GSO sees coe 4 dd8s|aos cee ee AAT StS 


a Data incomplete for 1917. 
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Some of the crops studied can be grown without the practice of 
irrigation in the semiarid climate of Colorado. However, to reach 
the maximum yield it is necessary to irrigate. There are other crops 
which can not be grown at a profit except by wrigation. Sugar beets 
are never grown in this region without irrigation, and cantaloupes and 
cucumbers are not commercially profitable without it. Beans, po- 
tatoes, and small grains are grown on both irrigated and nonirrigated 
lands at a profit, with the average production per acre much greater 
on the irrigated areas. 

Precipitation and the seasonal distribution of rainfall are much the 
same for the two valleys. Fortunately, the major portion of the an- 
nual rainfall occurs during the growing season. There is a some- 
what heavier rainfall in the months of March, April, and May in the 
South Platte Valley than at Rocky Ford. (See Table II.) This 
with the slightly increased temperature of the Rocky Ford district 
accounts partially for the fact that it is customary there to irrigate 
immediately after or previous to planting some crops. (Fig. 2.) 


Fic. 2.—Watering sugar-beet seed for germination, showing an example of row irrigation. The furrows 
must be well made, and careful attention should be given to the running ofthe water. The furrows 
are made as the seed is planted. 


The Greeley and Fort Morgan growers do not practice spring irriga- 
tion, as there is, as a rule, sufficient precipitation or stored moisture 
in the soil to germinate the seed and start the crops. 

Some rains which fall during July, August, and September do not 
benefit the crops greatly; in fact, they may do serious damage by 
forming a heavy crust or by causing the crop to lodge. Many of these 
rains come in heavy showers, when the run-off is great, and others in 
light showers which do not penetrate the soil. The average being 
very low, the evaporation is rapid and excessive. In some years, 
because the winter rains are light, the fields remain dry and hard and 
are in such poor condition in the spring that unless irrigation is prac- 
ticed the seed germinates slowly and unevenly. 
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The Greeley district is close to the mountains, and the mean annual 
temperature there is 47° F., as compared with 51° for Fort Morgan. 
The range between extremes is wide. The nights are cool and the 
days, as arule, are warm. The summer temperatures of the Rocky 
Ford district are somewhat higher than those of the Fort Morgan 
and Greeley districts. Throughout the entire territory cloudy days 
are the exception. 

High winds, which are a characteristic feature, usually blow with 
great persistence in the spring, when the fields are without vegeta- 
tion. Thus, it is a common occurrence for loose soil to be picked up 
and carried along with each strong current of air. If one of these 
heavy winds occurs when the plants are small and the soil is dry, 
much damage may be done to the crop. The seed is sometimes blown 
out or too deeply covered. Plants are left with their root systems 
exposed or covered by deposits of dust. At other times the sand 
carried by the wind cuts the tender plant leaves. Windstorms often 
damage a young crop to such an extent that it is necessary to reseed 
it. In some of the longer settled districts this difficulty has been 
reduced by the growth of windbreaks.. These heavy winds accom- 
panied by a low atmospheric humidity often cause the formation of 
hard crusts on the soil and produce excessive evaporation, which tends 
to counteract all the beneficial effects of a rain. Cultivation as soon 
as possible after rainfall is essential for the best results. 


SEASONAL DISTRIBUTION OF LABOR. 


Before a cropping system can be intelligently established on the 
farm, it is necessary to study the distribution of labor by months 
: : for the various crops 
in the proposed plan. 
: Certain crops must 
be planted at the 
same time, and 
therefore the land 
must be prepared 
at the same time; 
others must be cul- 
tivated simultane- 
ously; while cthers 
Fic. 3.—Labor distribution by months in growing field beans in the must be harvested 
Greeley district of Colorado. during the same 
period. In fact, every operation on two or more crops may con- 
flict with others. It is necessary then to plant only as many acres 
of these crops as can be handled by the available labor. 
In the diagrams presented (figs. 3 to 8), no crop has been consid- 
ered for more than one district. Although there is a slight difference 
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in the dates of the various operations in the three districts, the distribu- 
tion over the year is practically the same. The labor in growing small 
grains and sugar beets is tabulated for the Fort Morgan district; 
beans, potatoes, and alfalfa have been worked out under the condi- 
tions at Greeley. The cantaloupe and cucumber data pertain to the 
Rocky Ford district, _ 
which is the only 
area studied where 
these crops are pro- 
duced commercially. 
The accompany- 
ing diagrams show- 
ing the seasonal dis- 
tribution of labor 
have taken into con- 
sideration only the 


work done in grow- Fic. 4.—Labor distribution by months in growing sugar beets in the 
ing the farm crops. Fort Morgan district of Colorado. The lines of hatching represent 
contract labor. 


No study has been 
made of the live-stock enterprises on these farms from the stand- 
point of labor distribution. Attention has been given to the 
overhead labor expense, which is a miscellaneous labor charge 
common to all farms, not definitely connected with any given en- 
terprise, but chargeable to the farm as a whole. 
The enterprise survey has been used only to a limited extent as a 
basis for the study of the seasonal distribution of labor. Such data 
have usually been 
[wan nous [vow] _vorse nouns obtained by the use 
tolabor distribution 
upon a compara- 
in obtaining labor data for the live-stock enterprises of the farm. 
In regions such as the irrigated-farm areas of Colorado, where 


of complete labor 
im | tively large number 
there is much competition between certain crops and a variation in 


UWA CONTRACT LaBoR 


records of farm op- 

erations. The en- 

terprise survey has 

made available in- 

formation relating 

Fig. 5.—Labor distribution by months in growing potatoesin the of farms, and the 
Greeley district of Colorado. recor ds thus ob- 

tained carry suggestions concerning the utilization of labor in growing 
crops and provide relatively accurate seasonal labor-distribution. 
data for the district specified. Similar methods could be followed 
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the crops grown by individuals, somewhat greater individual range 
in seasonal distribution of crop labor is shown than would be found 
in an area where only one important staple crop is produced. For 
example, one man in this region may have a large portion of his 
farm devoted to sugar beets, which require much labor during the 
harvest season in 
October and Novem- 
ber, while a neighbor 
may grow wheat on 
most of his farm area 
and have very little 
crop labor in_ these 
two autumn months, 


the sugar-beet har- 
___| vestseason. Another 

Fig. 6.—Labor distribution by months in growing alfalfain the Greeley may divide his crop 
district of Colorado. acreage between nu- 

merous crops, so as to be busy during the entire growing season and 
at the same time not have the peak load of the labor in growing a 
given crop conflict with the peak load of labor for another crop. 
Still another may plant two crops that conflict or need attention at 
the same season. If a farmer plants part of his acreage to potatoes 


WIA Conrrac? Lagor 


and part of it to sugar beets, he will not be able to handle so large 
an acreage of either , 

crop with a given [man wours [Monti] Horse Hours | 
horses, and machin- 

ery as if he planted 

but one of these 

crops, for the irriga- 

dates for potatoes | ZZZZZZZZzZz . ZZ 

and sugar beets in : 

these districts are aft 

almost identical. we.7—Labor distribution by months in growing cantaloupes in the 
such a combination of crops is very common. Onafarm where both 
potatoes and sugar beets are grown, the harvest season for sugar 
beets begins at alater date than on farms growing no potatoes. This 
is due to the fact that freezing damages potatoes more than it does 


equipment of men, , 

tion and harvest ir 

One variation in Rocky Ford district of Colorado. 
sugar beets. 


USE OF THE DIAGRAMS. 


By the use of the accompanying diagrams and with a fair working 
knowledge of some of the essential agronomic practices and average 
weather conditions, the grower should be able to plan the acreage of 


which period covers: 
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each crop on a given farm with a given amount of labor so as to 
make the most economical use of that labor. From another view- 
point, after the selection of a certain acreage for a definite crop as 
the one best suited to his soil, the market conditions, and other fac- 
tors that arise in its selection, the grower should be abls to determine 
with a reasonable | 

degree of accuracy 
the amount of labor 
he will need to hire 
for each month of 
the year and the 
number of work ani- 
mals that will be 


necessary for the 
operation of the Wi 


farm. It is shown (ZZ Contract tason’ 


that sugar beets me. 8.—Labor distribution by months in growing cucumbers in the 
re quire a ] argce Rocky Ford district of Colorado. 
5 


amount of contract labor distributed from April to November, with 
concentration for periods in May, June, September, and October. 
There are slack periods in which an interchange of labor may take 
place in connection with other crops on adjacent farms. In fact, 
this is customary in a region where competing crops are grown. 
To insure getting labor when needed one should keep the laborer 
employed on the same farm. 
It is also shown by the diagrams that extra man labor is needed 
for the grain crops at harvest time. These laborers may be used to 
do the contract work 
ee BE SEMAN OURS 27 | MONTH! EE oRseouns Ee” on sugaribeetsialedine 
employed through- 
out the growing sea- 
son, while if the beets 
were not grown and 
all the acreage was 
planted to grain and 
hay there would be a 
ereater demand for 
men at grain and hay 


Bl ——_ —— p ol 
= TS Bas . | = 
Conrracr Lagor — _- 


Fic. 9.—Seasonal distribution of labor required to produce 6.16 acres 
ofbeans, 20.82 acres of beets, 7.45 acres of cucumbers, 27.28 acres of ; am 
alfalfa, 2.8 acres of oats, 7.85 acres of cantaloupes, and 2.05 acres of harvest time. With 


wheat in the Rocky Ford district of Colorado. a limited number of 


helpers in the vicinity, these crops could not be handled so economi- 
cally as under present conditions, because extra labor is brought in 
to care for sugar beets primarily, and incidentally these men are 
employed to help with hay and grain, 

11311°—21—Bull. 917-2 
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Another illustration of the use of farm help is shown when one 
man. and four horses are needed to prepare land for wheat during the 
month of March and very little work has to be done on wheat in 
April or May, while for potatoes there is very little work in March 
or April, but approximately twice as much man and team labor 
on an acre of potatoes in May as there is on an acre of wheat 
in March. At the same time the sugar-beet crop requires more labor 


in April than either 
ee aaNtoRS pL the potato or the 


1400 1200 1000 800 600 400 200 te) 200 400 600 800 1000 i200 1400 


wheat crop, and the 
alfalfa crop requires 
very little labor dur- 
ing March, April, 
or May. 

Other diagrams 


— a. show the average 
ae | = . § é 


seasonal distribution 

Fig. 10.—Seasonal distribution of labor required to produce 36.25 acres f i ] b f 
ofalfalfa, 4.66 acres of oats, 6.89 acres of beans, 30.25 acres of potatoes, 0 crop abor tor 
10.49 acres of beets, 14.06 acres of barley, and 3.39 acres of wheat in farms having speci- 


the Greeley district of Colorado. ee acreages of date 
ferent crops. These show the season when the farmer must work 
the most hours each day and hire the most labor. 

By intelligent use of these diagrams the amount of labor required 
by a crop and the months when the labor is expended may be approxi- 
mated closely, and many items of economic and agronomic impor- 
tance to the region may be studied. 

Figures 3 to8show 
the labor distribu- 
tion by months on 1400 1200 1000 800 600 400 200 ie} 200 400 600 800 1000 1200 1400 
the farm crops pro- i 
duced in threesugar- | a 
beet districts of ame 


Colorado. 
The application of Zo 

the data on the dis-_ || an 

tribution of laborfor  (ZSenrrscrtasor 


each crop is made in Fig. 11.—Seasonal distribution of labor required to produce 36.41 acres 
] : th *  ofalfalfa, 9.55 acres of barley, 35.93 0 { beets, 5.27 acres of oats, and 
planning € crop- 3.11 acres of wheat in the Fort Morgan district of Colorado. 


ping system. The 

average acreage per farm devoted to the principal crops in the 
Greeley district was worked out. Using these acreages and the 
distribution of labor presented in figures 3 to 8, a diagram was 
constructed showing the monthly distribution of all the labor used 
in growing crops on the farm. (Fig. 9.) 
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To show the seasonal distribution of labor in growing all the crops 
of the various regions, the average acreage per farm of each crop 
erown was taken; also the labor required to produce the crops. 
From these data diagrams were constructed. (Figs. 10 and 11.) 

The diagram for Greeley represents a farm of about 120 acres, 
the one for Rocky Ford 80 acres, while that for Fort Morgan applies 
to a farm with an area of about 120 acres. 


FARM PRACTICE. 


The average number of man and horse hours required to produce 
the important crops common to these districts has been compiled in 
Table IIT. These averages are given to show a comparison of the 
various practices for the production of the farm crops within a given 
region rather than a comparison of practices for any given crop 
common to each of the three districts. Occasional references are 
found concerning the differences in practice between regions, but the 
study is mainly devoted to the various crops in the same section. 

The farm operations have been grouped under these headings: 
Manuring, preparation of the seed bed, planting, cultivation, irriga- 
tion, harvesting, and marketing. Contract labor is a direct cash 
outlay and has not been considered in totaling the hours of labor 
expended in producing the crops. This item has been included in 
considering the relative cost of the production of crops. 

These major groups of farm labor may each contain one or more 
minor operations, which are enumerated and compared for the 
individual crops. 


TaBLeE I11.—Distribution of labor per acre required to produce the principal crops grown 
in the Greeley, Fort Morgan, and Rocky Ford districts of Colorado. 


{ Data expressed in hours for man and for horse. ] 


Crop and area covered by the records. 


ta Potatoes, | Beans, | Alfalfa, | Oats, | Barley,| Wheat 


District and operation. 5,028 a ones 1,302 acres.| 853 acres. |1,310 acres.| 184 acres. | 742 acres. | 160 acres. 
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ie ere atte eet tes eS UNO) GarialZen On lOO) (2409) lads o|-t o3|| La OmieOn leo |hOep alos ait LOh a 
an G1 2 eee eee Holl PAT GSES |e Si ie GPa PADI Ree elas MEO) POE IO) Shak ao Shik 
Cultivationsssese lees Oy, BY |] Wes HU ) BIE AMO: Pa ses NG SZ More Gye Coo clconAdlooacalidseoclisocoudiboose 
ni eation= 52255. 8.5 SPW OSM eG Ee GIP tee 2S tage eee EO SEO Hle@) 
iEamvesting-2 2.25.5 5een. BoA; SOQ 2 OST G2 0n 105 15 16:0 124.4 k6i7.1) 6.2) 95.5) |) 5.201) 47 12 452 
Marketingsss vets See WEE (eevee Paley nie esate DL PARAL een ee eS 1.0 Cre bnOne2 ei 3.8 
Totaly 36 tee eres 48.5 |104.5 |56.7 |96.6 [41.4 157.5 |22.3 |26.8 |15.7 |20.1 |15.2 bs 3 |16.3 | 24.4 
| 


a Alfalfa cultivation is practiced by a few growers. 
> Contract hand labor on beets and picking potatoes are not included, 


12: 


BULLETIN 917, U. S. DEPARTMENT OF AGRICULTURE. 


2 


Taste II1.—Distribution of labor per acre required to produce the principal crops 
grown in the Greeley, Fort Morgan, and Rocky Ford districts of Colorado—Contd.- 


Sugar beets, | Alfalfa, 1,233 Oats, 144 Barley, 262 | Wheat, 102 
2,455 acres. acres. acres. acres. acres. 
District and operation. ae 
Man. | Horse.} Man. | Horse.| Man. | Horse.;} Man. | Horse.| Man. } Horse. 
Fort Morgan district: 
Mamninin ges ee are Dell Oron| Gee seas sare 0.9 2.1 1.1 3.4 11 1.9 
Preparation oftheseedbed.| 8.4} 35.5 ]......./....... 5.7 | 21.3 4,9} 17.6 4,7 16.7 
PlamGingen seme ee Sea o, 1.0 pe I ea ea eee ne 1.0 3.8 1.0 353 1.0 3.9 
Cultivation: eet ou || ere GOTO OCU lat a | ee As 88) [ec ls ae eee 
inHcationere ene eee rere 9.0 1.4 8.2 ileal 5.6 1.4 5. 6 1.9 5.9 15 
IS IAVOSINER 6 acs Soon Saesee CA 1244) 1850) 7 326.8 8.2 9.7 8.8] 10.9] 10.8 12.9 
Marke timosercn see IP Ha 08 Eel ti se aE ape es alfa alee IP Woe wes 1.2 2.3 ees 353 
ERO ballet sete) a2) ee 45.3 | 103.0 26.3 28.3 21.4) 383 22.6 | 39.4| 25.2 40. 2 
Sugar Canta- 
beets, |Beans,179}| loupes, | Alfalfa, | Oats, 75 | Wheat, Cueummber 
2,429 acres. 301 915acres.} acres. 82 acres. nereS 
kd : acres acres. c 
District and operation. 
aR Sl Be eS Se Se Sele eallencua mesial 
esti ie 23h oileeh Wiles ar eS eS ae aes 
Rocky Ford district: 
MRI IANeS Se seeceace 655) | 12N8|) QkG wi 65512053 1 LON FOL Me Ga e2nGrPonOn eas Ont oeom| ple smlperoeel 
Preparation of the 
Seed bea 225-62. 252 HOST || B35, 1) OL BS OW PE) 696 Neacksllcdoae 7.0 125.5 | 6.9 |24.6 | 9.7 | 37.7 
lan tiege eee ileal P43 |) le} | 253 |) 259) Ueto te [iat al ese LON ES le TS OMes aout One: 
Cultivation. ss: EN atk) IL Pinas | peak) PAL eye eel oe dln enallnaoadloacadioaoad Bes W.||. Jzb 27 
= SSW ERIN Se Sasa aces 98) | eA ANS e260 Sil eee | LENT OS Gael 1 OMe lO Riler2 .8 
Honvesting ss - 92 -eeee AG || Tks ZL PA BS || OSI! I (@)cilosssoe 17. 4 |21. 8 }11.3 |10.8 | 8.8 |10.3 [37.0 | 22.9 
Marke tinge see. 13563) 44 1G Sil Seoul aSO: 28a ele OU Mle daleas iL PER AN SO lo Stale 2 
Miscellaneous se aac| seme ls seers eel ee aca (sae ey | Pea Ac [SS fenton 
AMO Cas aes 56.0 |132.7 |74.0 |68.0 {103.7 |105. 7 |25.9 |26.2 [32.6 |43.6 |382.5 [53.4 194.5 | 82. 0 


¢ Contract hand labor on beets is not inciuded. 

d Contract hand labor on beets and picking and packing of cantaloupes are not included. 

e Miscellauedus includes work upon a building, a packing shed, laying roads, and hauling empty crates 
from the depot. : 


PREPARATION OF THE SEED BED. 


The preparation of the seed bed embraces numerous distinct opera- 
tions, beginning with the removal of trash from the land and includ- 
ing disking, plowing, rolling, spike-tooth and spring-tooth harrowing, 
crowning of alfalfa, scraping, and leveling. 


REMOVING TRASH. 


Comparatively few farmers practiced removing trash from the land. 
A few in the Greeley and Fort Morgan districts raked and burned 
potato vines from the land in preparing it for seed. Some growers 
at Rocky Ford raked and removed cantaloupe and cucumber vines. 
In most cases these vines were disked or plowed under. On the 
potato land the digging of the crop served as a sort of fall plowing, 
and the next crop was in some cases planted without plowing or disk- 
ing the land. Usually, the potato vines would interfere so niuch 
with harrowing or leveling that it was necessary to remove them. 
Most farmers preferred to incorporate vegetable matter with the soil 
rather than to rake it off and burnit. Where trash was to be removed 
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from the land the usual method was to rake it up with a common 
dump rake and burn it immediately. The total amount of labor 
expended in this operation is comparatively small. 


PLOWING PRACTICE. 


The benefits of fall plowing are apparent to those in these regions 
who grow potatoes or sugar beets, for in harvesting the crop the land 
is partially plowed. In the spring these fields are very easy to pre- 
pare for a seed bed, the winter’s freezing and. thawing having mel- 
lowed and pulverized the soil. The land usually contains moisture 
stored from the winter and spring rains and snows. With this 
example and their experience with the few fields that they have been 
able to get plowed in autumn or winter, most farmers believe there 
would be an increase in the production of their crops if they could 
practice more fall plowing. In fact, there is so little available time 
for fall plowing that only a small percentage of the grain-stubble 
Jand is plowed before spring. Some alfalfa is plowed in early winter, 
but the time of harvesting, especially beets and potatoes, prevents 
fall plowing. The acreage of these crops is usually large, so that 
the ful! season is taken in harvesting, some frost usually being in the 
ground before the completion of the beet harvest. The winters are 
seldom sufficiently warm to permit winter plowing, and frost usually 
remains in the ground until late March or early April. This causes 
a rush for the preparation of seed beds in the spring, and too often 
seed is planted in a poorly prepared seed bed. 

Only 5 out of 57 men growing small grain at Greeley plowed in prep- 
aration for the crop. Table III shows that much of this land had been 
in potatoes or beets the previous year. Out of 41 men reporting, 13 
plowed for grain at Fort Morgan. At Rocky Ford 50 per cent of the 
men growing grain plowed the land. For beets, potatoes, cucumbers, 


and cantaloupes nearly all used the plow in preparing the seed bed. 


For such crops as sugar beets and potatoes deep plowing is neces- © 
sary. With beets special care is taken to plow deeply and carefully 
cover and incorporate all manure and vegetable matter with the soil. 
Unless deep plowing is practiced for beets the beet roots are likely 
to be stunted and misshapen, and a low yield results. An impervious 
subsoil is very detrimental to the yield of a crop of beets, deep plowing 
tending partially to overcome the ul effects of a close subsoil. The 
average depth of plowing for beets in northern Colorado was between 8 
and 9 inches. Rocky Ford growers reported shallower plowing for 
beets. 

In all three regions 2-way plows are more common than the gang 
or sulky plows. A 2-way plow is one which has a right-hand and a 
left-hand plow mounted so that one can be operated ata time. (Fig. 
12.) In this way the land is all turned one way by beginning at one 
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side of a field and plowmg back and forth across it. No dead furrows 
are made in the field, and this is very important on land that is to be 
irrigated. In the Greeley section practically all farmers use the 2- 
way plows. These are usually 14 or 16 inch plows, three or four 
horses being required to pull them, the depth of plowing and the con- 
dition of the soil determining the number needed. <A few growers 
used 12 to 14 inch gang plows with 4-horse or 5-horse teams. The 
gang plow can be operated with less labor per acre for plowing, but it 
does not leave the land in as good condition for irrigation as the 2-way 
plow. A number of men were found who used sulky plows, but only 
a few used the walking type. The 2-way plow is the best for use on 
irrigated lands. 


Fra. 12—Plowing with a 2-way plow. The use of this implement does away with dead furrows in 
the field, which is very important where irrigation is practiced. 


Where alfalfa sod is to be broken for planting a crop it 1s customary 
to plow the land twice. The first operation is known as ‘‘crowning 
the alfalfa”’ or ‘‘scalping the land.’’ The second operation is called 
plowing. The crowning of alfalfa is done by plowing the land at an 
average depth of about 3 inches, the purpose being to cut the 
alfalfa crowns from the taproot of the plant and to have very little 
root attached to the crown, so the plow is run only deep enough to pre- 
vent its shifting when large roots are encountered. To do this work 
the same type of plow is used as in plowing otherlands. After crown- 
ing the alfalfa it is left to lie a few days or weeks so that the crowns 
may dry. Sometimes the land is spike-tooth harrowed, which brings 
the crowns to the surface, where they dry more rapidly. 

When the crowns have dried, the land is then plowed 6 to 9 inches 
deep. This turns the crowns deeply into the ground, and in this 
condition they are not likely to sprout and interfere with the sub- 
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sequent crop. The longer the period between the two plowings the 
less the number of crowns that will retain sufficient vitality to send 
up shoots. Where the land is plowed twice there are few plants 
that do not have the taproot severed. Where alfaifa land is plowed 
but once there is need of more work in disking and leveling to get the 
land in condition for a seed bed. 

Alfalfa does not leave land in condition to be easily prepared for a 
seed bed, due to the coarse root system of the plant, but the vegetable 
matter of these roots contains ingredients very beneficial to the pro- 
duction of most crops. Beet land is left in the best state of tilth 
for the succeeding crop. Grain crops are often sown after beets with 
little further preparation of the soilfor the seed bed. Grain lands 
are usually plowed for the succeeding crop, while potato and bean 
lands are often sown to grains without plowing. Cantaloupe and 
cucumber lands are usually plowed before planting the next crop. 


DISKING. * 


The disk harrow is used extensively in the preparation of the seed 
bed for all crops in each of the three districts studied. At Fort 
Morgan 17 of 41 men growing grain reported the use of the disk and 19 
of 66 beet growers used it. At Rocky Ford 8 of 14 bean growers, 10 
of 16 cucumber growers, 100 per cent of the cantaloupe growers, 10 
of 16 grain growers, and 61 of 109 beet growers used the disk in pre- 
paring the seed bed. Rocky Ford growers made a greater use of the 
disk than those of Fort Morgan or Greeley. At Greeley the disk was 
displaced by such tools as the spring-tooth harrow. The farmers at 
Rocky Ford use the disk to pulverize clods and to kill small weeds. 
There is a greater tendency for the ground to be cloddy at Rocky 
Ford than at Greeley or Fort Morgan, owing to the distribution of the 
annual rainfall. Most of the disk users at Rocky Ford plowed before 
or after disking, while in the northern Colorado district the disk was 
used more often to take the place of plowing, especially for grain crops 
and beans planted on potato or beet land. For pulverizing the soil 
in these three districts the disk is next to the plow in efficiency. 

The crew for disking is most commonly one man and four horses, 
although a greater or lesser number of horses is occasionally used. 


SPRING-TOOTH HARROW. 


The spring-tooth harrow was used on approximately one-third of 
the beet land in the Greeley district and on 72 per cent of the grain 
land. This shows the importance of this implement in this region 
in the preparation of the seed bed. The Rocky Ford operators do not 
use the spring-tooth harrow much, and in the Fort Morgan region it is 
used only to a limited extent. In the Greeley territory it is used in 
the preparation of the seed bed for all crops. Its most frequent use 
is in preparing the seed bed for grains. On the row-tilled crops where 
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the land is more often plowed the spring-tooth harrow is less fre- 
quently used. A spring-tooth harrow does not do its best work on 
land that is cloddy or rough, but it is an excellent tool with which 
to loosen fall-plowed or early spring-plowed lands that have become 
packed by heavy rains. It also works well in loose mellow fields 
where some weeds have sprouted. On land which has been planted 
to summer-tilled crops the spring-tooth harrow displaces the plow 
in preparing the land for grain. 

The spring-tooth harrow of the Greeley region is usually in two 
sections, each 6 feet in width, and is commonly operated by a crew 
of one man and four horses. Such a crew will harrow approximately 
8 acres in a 10-hour day. The average number of times this opera- 
tion was performed in the Greeley region was 1.5 for beets, 1.3 for 
erain, and 1.6 for beans. 

The spring-tooth harrow levels the land better than the disk, but 
does not pack the sod so much. It leaves an excellent surface 
mulch on the field. | 


ROLLING. 


Smooth rollers are uncommon in the irrigated sections of Colorado, 
but some men make use of the corrugated roller in preparing the 
seed bed. Rollers are used for firming the soil after plowing and 
for connecting the loose surface soil with the moist subsoil. :They 
may also be used for breaking or crushing clods. In the Greeley 
region rollers are used to firm and smooth the seed bed for shallow- 
planted seeds. With a firm upper layer of soil the drill plants at a 
more even depth, and the moisture rises more evenly to the surface. 
In this section 17 per cent of the farmers used the roller in preparing 
the beet-seed bed, none used it for grains, and very little use was 
made of it on bean or potato land. 

Fort Morgan operators used the roller to some extent on beet 
land, but less use was made of it than in the Greeley district. No use 
was made of it in grain seed-bed preparation. In the Rocky Ford 
district some use was made of the roller on grain crops by 25 per 
cent of the growers. One man rolled bean land, 14 of 110 rolled 
beet land, and 13 of 29 cucumber and cantaloupe growers rolled 
the seed bed. | 

The common type of roller was 8 to 9 feet in length and was usually 
operated by one man and two horses, although sometimes as many 
as four horses were used. There is considerable variation in the 
number of acres covered, 12 to 15 being an average day’s work. 
Usually the land is rolled but once. 


SPIKE-TOOTH HARROW. . 
The spike-tooth harrow is used in the preparation of land for all 
crops. All the Rocky Ford operators except one beet grower and - 
one wheat grower reported the use of this implement in seed-bed 
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preparation. The use of the spike-tooth harrow was reported by 
99 per cent of the beet growers in all regions. Fort Morgan grain 
growers reported its use on 36 of 41 fields. In the Greeley district 
31 of 57 grain growers used the spike-tooth harrow, this implement 
being more used in this region than in any other. Bean and potato 
srowers in Weld County commonly used this type of harrow. 

The spike-tooth harrow is used in Colorado for the purpose of 
leveling the land, pulverizing and packing the surface soil, and 
destroying small weeds. Where land is plowed, it is customary to 
harrow the area of land plowed that day. This prevents crusting 
or the formation of hard clods and excess evaporation of moisture 
from the soil. After this first harrowimg the land is usually gone 
over at intervals of from 7 to 10 days until the crop is planted. 
Beet growers went over their ground with the harrow on an average 
of slightly over 3 times and bean growers 2.6 times. Grain land in 
Weld County was harrowed with a spike-tooth implement but 1.3 
times, in Morgan-County 1.5 times, and in Otero County 2.3 times. 
Cucumber seed beds were similarly treated 3.8 times, and canta- 
loupe seed beds were gone over 3.9 times. 

In nearly every case the harrowing was done with a steel spike- 
tooth harrow with a steel frame and an adjustable tooth stand. 
These harrows were of two, three, or four sections and ranged from 
9 to 16 feet in length. They were operated by one man and three 
or four horses, 12 to 15 acres being usually harrowed a day. Accu- 
rate data were not obtained as to the number of men who weighted 
the harrows by riding, although this has much to do with the effec- 
tiveness of the operation. 

LEVELING. 


No operation in the preparation of a seed bed for an irrigated 
crop is more important than the leveling, but the amount of time 
put in on any one crop depends upon many factors. Among these 
one must consider the previous crop and the condition of the land. 
Another important factor is the accumulative value of previous 
leveling. If a farmer has been practicing careful and effective 
methods of handling and leveling his fields for several years, the 
necessity for this work becomes less each year. A field that is not 
properly leveled can not be properly irrigated and can not produce 
its Maximum crop. 

Leveling is done just before planting, and in the sections studied 
it is done best. with the common box leveler. This implement is 
usually constructed on the farm of heavy planks set on edge. The 
length usually is 14 to 18 feet and the width 8 to 10 feet. Four 
planks are placed on edge, making the box, then one or two cross 
planks are inserted across the box the narrow way. The leveler 
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takes dirt off all small knolls and ridges and deposits it in depressions. 
An eyen surface free from small depressions or knolls is thereby 
obtained, and even irrigation is made possible. Such a leveler is 
of further benefit in crushing clods and firming the land. 

To properly operate one of these levelers, four horses are neces- 
sary. One man and four horses will level from 9 to 15 acres per 
day. Men with lightly constructed levelers usually find it necessary 
to go over the land a greater number of times. 

Of the beet growers, 98 per cent leveled their land before planting, 
going over it 1.5 times in the Greeley district, 1.8 times in the Fort 
Morgan district, and 2.1 times at Rocky Ford. All cantaloupe and 
cucumber growers reported leveling their land, averaging 2.2 times 
for each crop. All the grain growers at Rocky Ford reported level- 
ing, going over the land an average of 1.6 times. In the Fort Morgan 
district 20 per cent of the grain growers did not level their land, the 
others doing so an average of 1.3 times, while 44 per cent of the 
grain growers in Weld County did not level the seed bed for grain; 
those who did went over the land on an average but once. Potato 
land is furrowed deeply, and there is less necessity of leveling it 
than for other furrow-irrigated crops. 

These figures show that more leveling is done in the preparation 
_ of furrow-irrigated crops than with those flood irrigated. In furrow 
irrigation small depressions or knolls retard the water or cause 
streams of water in furrows to unite, and there is a necessity for 
better preparation of the land for these crops. 


TOTAL LABOR OF PREPARATION OF THE SEED BED. 


The greatest amount of time was occupied in the preparation of 
beet land for seed. Alfalfa has no charge made for the preparation 
of the seed bed, for in all cases the crop was sown with grain and the 
hours of labor were charged to the crop of grain. In most instances 
no extra work was done on the field that was to have alfalfa sown 
in the grain. 

Approximately the same number of hours were expended per 
acre in plowing for beets as for potatoes, but the time spent in lev- 
eling, rolling, and harrowing was much less for the potato seed bed. 
The seed bed for beets must be level, firm, moist to the surface, and 
free from weeds at planting time; otherwise the stand will be poor. 
The seed bed for potatoes does not need to be as smooth or firm or 
free from small weeds. Under the head of ‘‘ Planting” an explana- 
tion of this difference in requirements will be given. Bean land 
requires approximately the same work in preparation as potato 
land. A somewhat better seed bed is required for beans, as they 
usually follow potatoes, grain, or beets; but potatoes more often 
follow alfalfa. The expense of plowing is less for beans than for 


GROWING FIELD CROPS IN SUGAR-BEET DISTRICTS. 19 


potatoes, and more time is expended in leveling and firming the 
seed bed for the bean crop. 

Of the grains, oats shows the least work necessary to prepare the 
seed bed; barley comes second; and wheat requires the greatest 
amount. Oats is the hardiest grain crop in all three districts. 


PLANTING. 


The only item of labor included in the planting of a crop is the 
drilling of seed except in the case of potatoes, which includes the 
labor of cutting the seed. Where cucumbers and cantaloupes are 
planted by hand the land is marked with a marker, and this 1s part 
of the labor in planting these crops. 

For alfalfa there is no labor charge for planting the crop, since 
most growers use a combined grain drill and alfalfa seeder. Very 


Fic. 13.—Ditching potatoes. Deep furrows are made between the potato rows, so that the surface 
of the water will be lower than the potatoes in the hills. 


little, if any, more time is consumed than in planting the grain crop 
alone. Also, since alfalfa is allowed to grow for several years, the 
labor of planting would add but little to the labor requirements per 
ton of hay. Replanting, where practiced, has been included under 
the planting practice. 

Sixty-three per cent of the man labor employed in planting an 
acre of potatoes is consumed in cutting the seed. The common 
potato planter of the region requires a 3-horse team. Most of the 
grain drills are for 3-horse and 4-horse teams, although some use 
2-horse’ grain drills. Two horses are used in planting sugar beets 
and beans. In planting potatoes it is common to hill the row, and 
before the plants are up the ridge is harrowed down. This kills all 
the small weeds and leaves an excellent seed bed at the time that the 
plants appear. Some farmers ridge the bean rows immediately after 
planting and harrow down the ridge before the plants come through. 
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The older types of bean drills have no ridging attachment, but the 
new types have ridging tools. This method of planting and culti- 
vating potatoes and beans eliminates much of the hand labor of 
hoeing. It also eliminates the danger of loss of stand from the for- 
mation of a crust on the soil. (Figs. 13 and 14.) 

Approximately 1 hour of man labor is required to plant an acre 
of grain, beans, beets, or cucumbers for seed, 6.8 hours for potatoes, 
and 4.9 hours for cantaloupes. Sugar beets, beans, cantaloupes, and 
cucumbers require approximately 2 hours of horse labor per acre. 
Grains average slightly more than 3 horse-hours per acre to plant, 
while potatoes require the greatest amount of horse labor in planting, 
7.5 hours. 

Tn all three sections there is little variation in the method of plant- 
ing beets or grain. The grain is drilled in rows 8 inches apart, the 


Fig. 14.—Harrowing potatoes. When the tubers are planted a deep covering is put on the seed. By 
harrowing, this covering is removed, leaving the ground free from small weeds when the potato 
sprouts come through the surface. This practice is followed in bean planting and saves much hand 
labor in hoeing. 


beets in rows usually 20 inches apart, although at Rocky Ford some 
farmers planted beets 18 inches apart and some men at Fort Morgan 
and Greeley alternated 16-inch and 24-inch rows. Potatoes are 
. planted in rows 36 to 40 inches apart. Beans are planted in rows 28 
to 32 inches apart. Alfalfa is scattered broadcast with a seeder or 
drilled in rows. Cucumbers are planted in rows 36 to 40 inches 
apart. Cantaloupes are planted in check-rows or hills 5 to 7 feet 
apart with four or five plants to the hill. Cucumbers are thinned 
to approximately 18 inches between plants in the row, beets 10 to 14 
inches, beans 2 to 6 inches, and potatoes 18 to 24 inches. 

The depth of planting for beet seed is from 14 to 2 inches; for 
grains, about 2 inches; cantaloupes and cucumbers, about 2 inches; 
beans, 2 to 34 inches; and potatoes, approximately 6 inches. 
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Crops are planted a few days earlier in the season at Rocky Ford 
than in the other districts. The dates of planting beet seed at Rocky 
Ford are from April 1 to June 15, at Fort Morgan from April 10 to 
June 22, and at Greeley from April 1 to June 20. The greatest 
amount of planting is done from April 20 to May 10 in each of these 
districts. As a rule, cantaloupes are planted from April 20 to May 
10. Cucumbers for seed are planted from May 1 to June 5, the 
ereater portion about May 25. Potatoes are planted from May 25 
to June 10. The planting of winter wheat varies from August 30 
to December 1 and of spring wheat from February 28 to April 15. 
Oats are planted from March 1 to April 15 and barley from March 
15 to April 25. As arule, barley is planted later in the season than 
other grains. Beans are planted from May 15 to June 10; alfalfa 
usually in April. 

Beet seed is planted at the rate of 15 to 20 pounds per acre; pota- 
toes, 600 to 700 pounds; alfalfa, 10 to 15 pounds; cucumbers (aver- 
age), 4.5 pounds; and cantaloupes, 3.4 pounds. Beans of the type 
erown for seed were seeded at approximately 55 pounds, and pinto 
beans at the rate of 20 to 30 pounds to the acre. 

At Greeley the average rate of seeding per acre for wheat was 77 
pounds, for oats 75 pounds, and for barley 83 pounds. At Fort 
Morgan the rate was 59 pounds of wheat, 82 pounds of oats, and 72 
pounds of barley. At Rocky Ford the rate was 89 pounds of wheat 
and 82 pounds of oats. 


MANURIAL PRACTICE. 


All the crops studied have some labor charge for the application 
of manure, although to some of the crops no direct application of 
manure was made. The charge is due to the cumulative value of 
manure in the soil. The manure value and the labor application 
cost are charged to the farm crops, according to the place in the rota- 
tion that the manure is applied. The schedule is as follows: 50 per 
cent of the value of the manure and 50 per cent of the work of apply- 
ing it to the field are charged to the crop receiving the direct. benefit, 
30 per cent to the following crop, 20 per cent to the crop on the land 
the third year, no charge being made to crops farther removed from 
the application of the manure. If manure is applied to the same field 
for three successive years, the following charge will be made against 
the crop: 20 per cent of the cost of the first application, 30 per cent 
of the cost of the second application, and 50 per cent of the immediate 
application. 

In a survey of these regions it was found that 92 per cent of the 
farmers applied barnyard manure to their crops, 367 growers made 
reports upon the use of manure, and 310 applied the manure to the 
beet crop. On 22 farms the manure was applied to potatoes, and on 
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5 it was applied to grain. These statements show that beet growers 
consider beets to be the crop most responsive to the application of 
manure. No use of commercial fertilizer was reported in these 
districts. 

The hours of farm labor charged to manuring show that in each 
of the three districts studied alfalfa was the farthest removed from the 
manure application. In the Fort Morgan territory no manure charge 
was made against alfalfa, as none of the growers visited had seeded 
alfalfa on land that had been manured during the previous three 
years. Where alfalfa is put on land which has received a heavy 
application of manure there is an inclination toward the production 
of coarse hay. Manure can not well be spread on alfalfa sod, for it 
can not be properly incorporated into the soil and will be raked up 
with the hay and injure its quality. However, the principal reason 
for not manuring alfalfa is the better response of other crops to the 
manure. Instances are recorded where the average yield of beets on 
a field has been increased from 50 to 100 per cent with no other ap- 
parent factor for the cause of this increased yield than the applica- 
tion of barnyard manure. Manure can be best incorporated imme- 
diately and mixed with the soil by putting it on land which is to be 
devoted to a summer-tilled crop. The tilled crops of these districts 
are beets, potatoes, beans, cucumbers, and cantaloupes. Cucumbers 
and cantaloupes did not receive much manure. The men producing ~ 
these crops alone, as a rule, kept few live stock, and those who grew 
beets and cucumbers or cantaloupes preferred to put the manure on 
the beet land. 

After breaking out alfalfa, 75 per cent of the farmers in the potato- 
growing section planted potatoes. On land with so much vegetable 
matter in the soil from the alfalfa roots and foliage, it would not be 
advisable to add manure, since it would add an excess of foreign 
matter to the soil and make it difficult to cultivate. Some growers 
claim that manure applied directly to the potato crop is likely to 
cause an excess growth of tops or vine and also to promote disease or 
increase the number of rough potatoes. Likewise, beans are some- 
times inclined to have excess foliage or to be uneven in maturing when 
heavily manured. 

The grain crops do not, as a rule, respond well to a direct applica- 
tion of manure, as they produce a heavy growth of straw under such 
conditions and the crop is inclined to fall down or lodge. 

Different types of soil respond differently when manured, and a 
crop that on one type of soil would show little benefit from an appli- 
cation of manure might on another type near by show greatly in- 
creased yields. However, the rule in these three districts is to put 
the manure on the beet crop, because the maximum production of 
beets is on land that has been treated with manure. 
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There is need of more humus in most soils in these districts. The 
practice of efficient irrigation requires that the soil have good water- 
holding capacity, and the climate of the districts is such that the 
humus rapidly burns out of the soil. Many farms lack a sufficient 
supply of manure for the land, and few farms use green crops for 
turning under to supply humus. Some farmers grow sweet clover 
and turn it under, others turn under considerable foliage when alfalfa 
sod is broken, but many are inclined to pasture off all alfalfa foliage 
before plowing the land. Beneficial results were usually reported 
from the turning under of alfalfa foliage, and the practice is increas- 
ing. There is a demand for more care in building up the humus con- 
tent of the soils of these districts. 

Manure is usually hauled to the fields at a time when teams would 
be idle or when the farm crops are not in need of attention. This 
hauling is done at all seasons of the year, but least in the late spring 
and summer months and most in the early spring. More hauling 
would be done in the winter if it were not for the heavy winds that 
prevail, causing the manure to drift or dry out on the soil surface. 
Manure should be spread and disked or plowed under immediately. 
Where this is not possible it is often placed in small piles over the 
field and spread with forks at plowing time. Another plan is to 
place manure in large piles on or near the field and distribute it with 
spreaders just before plowing. Most farmers used manure spreaders 
with 3 or 4 horse teams. A number of them had an extra helper to 
assist in loading the spreader. Where manure was left to be spread 
until the ground was in condition to be disked or plowed, there was 
need of the efficient use of the manure-spreading equipment of the 
farm. The hauling of manure placed in piles was usually done by 
one man and two horses. 

Most of the manure spread was produced on the farms, but in some 
cases it was hauled from near-by towns and from the sugar-factory 
feed yards. The greatest quantity was hauled from factory feed 
yards in the Rocky Ford district. This practice greatly increased 
the labor required to apply the manure. 

The greatest labor expended per acre for applymg manure was at 
Rocky Ford, and the least at Greeley. More tons of manure per 
acre were applied at Greeley than in either of the other districts; 
the least at Rocky Ford. In the Greeley district the crews averaged 
larger and the distance hauled was less than at Rocky Ford. The 
manuring practice at Fort Morgan more closely resembles that at 
Greeley than that at Rocky Ford. Beet growers at Greeley manured 
49 per cent of the land planted to beets, at Fort Morgan 47 per cent, 
and at Rocky Ford 41 per cent. Other crops had only a small per- 
centage of the area manured. } 
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CULTIVATION. 


The cultivation practice includes all operations, such as breaking 
the crust (fig. 15) before the plants come through the soil, which is 
done by harrowing or rolling; the cultivating with common types of 
cultivators; furrowing and sledding for irrigation; hoeing; and mis- 
cellaneous practices employed to kill the weeds and keep the soil in 
a proper state of tilth. The reason for including sledding and fur- 
rowing for irrigation as parts of the cost of cultivation is that these 
operations, although primarily performed for irrigation, often take 
the place of regular cultivation. 


Fic. 15.—Rolling a sugar-beet field after it has been irrigated to germinate the seed. _ 


Contract hand labor, such as for thinning and hoeing beets and 
picking potatoes, is not included in the hours of labor enumerated in 
Table ITT. Since this item isa direct cash outlay, it is considered 
under the cost of production. Where farmers have done their own 
hand labor, the labor hours have been reduced to their money equiv- 
alent and charged as a cash item. 

On the grain crops no charge has been made for cultivation, al- 
though a few reports showed that the farmer harrowed the grain 
after it was planted. This operation is so closely related to the pre- 
paration of the seed bed that it has been charged to the crop under 
this heading. | 

In growing alfalfa 10 farmers renovated the crop. This was ac- 
complished with alfalfa renovators by 5 of the men, the others using 
disks or harrows. Grasshopper poisoning was also included as a 
part of the labor of cultivating, as it is an operation which has to do 
with carrying the crop from planting to maturity. The grasshopper 
poison used was a mixture of bran, lead arsenate, and sirup. This 
sweetened mixture was distributed from a sack around the edges of 
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the fields and along the ditch banks, a horse and buggy sometimes 
being used to carry the poison. Some crops, such as beets, some- 
times have to be sprayed to kill insect pests. (Fig. 16). 

Sugar-beet cultivation is well under way before beans or potatoes 
are sufficiently large to be cultivated. The first cultivation of beets 
comes before any contract labor has been done. At about the time 
the plants have four leaves the cultivator is run through the field. 
At this time the knives are used to cut along close to the row to throw 
dirt away from the plants. It is advisable to stir the center of the 
row as deeply as possible with a narrow shovel, thus keeping it from 
packing and enabling later ditching for irrigation to be more per- 
fectly done. Practically all cultivating and furrowing are done with 


Fic.16.—A type ofsprayer used for potatoes and other field crops. 


4-row implements requiring 2-horse teams. Beets are cultivated 
from three to five times, such frequency apparently being essential 
for a maximum yield. About 8 acres is a normal day’s work in cul- 
tivating beets. When the plants are small the work is done at a 
slower rate than later in the season. Furrowing, which is done when 
the plants are larger, is done at the rate of 9 or 10 acresaday. The 
methods of furrowing for irrigation at Rocky Ford are somewhat 
different from those of the two northern districts, where it is not 
customary to furrow except after the last cultivation. If a second 
furrowing is practiced it is usually done to make the furrows deeper. 
At Rocky Ford the first furrowing usually comes soon after planting, 
a second during the period of cultivation, and a third after cultiva- 
tion is completed. Sledding is usually done on land that is without 
a slope. 

The cultivation of beans is less exacting than that of beets. The 
work is often done with beet cultivators adjusted to the width of the 
bean row and equipped with the heavier types of beet tools. Since 

11311°—21—Bull. 917——-4 


26 BULLETIN 917, U. S. DEPARTMENT OF AGRICULTURE. 


the bean plants grow rapidly from the beginning, there is less danger 
of covering them than in the cultivation of sugar beets. The irri- 
gation furrows between the bean rows are made somewhat deeper 
than those for beets. The cost of the horse labor required to cul- 
tivate beans is somewhat higher than for beets in the Greeley dis- 
trict and less than for beets at Rocky Ford. More hand work is done 
on beans at Rocky Ford than at Greeley, where beans are often grown 
without using a hoe. One man and two horses can work approxi- 
mately 7 acres of beans a day, the crop being cultivated about three 
times and furrowed twice. A few farmers ditch alternate rows of 
beans with a potato ditcher and four horses. Others use beet fur- 
rowers and ditch each row or alternate rows as preferred. Very 
little work is done on the beans after the plants begin to bloom. 
Some beans grown for seed are rogued by the seedsman. (Fig.17). 


Fic. 17.—Roguing beans. These beans have been planted for seed, and the seedsman is taking out such 
plants as are not true to type, an important item in the production ofreliable seeds. 


The potato crop as studied at Greeley requires more hours of man 
labor in cultivation than the sugar-beet crop. The horse labor neces- 
sary in cultivating potatoes is more than twice that required for beets 
or beans. Harrowing with a team of three or four horses usually 
takes the place of the first cultivation of beans. Potatoes are har- 
rowed before they come through the surface of the ground. The 
cultivation of potatoes is done with the idea of ridging the potato 
row very high and making a deep furrow between the rows. ‘This 
requires the use of 3-horse and 4-horse teams, usually the latter. 

In growing potatoes it is necessary to ridge the rows. When the 
crop is irrigated it is advisable to have very deep furrows between 
the rows, so that the water surface in the furrow is lower than the 
potatoes growing on the plant roots. (Fig. 18.) Beans and beets 
do not require as deep furrows for irrigation as potatoes. On account 
of the large amount of work done by contract labor in hoeing the 
beet crop. cultivation by the use of farm teams is greatly lessened 
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for this crop. The contract laborers hoe the beets usually three 
times during the growing season. Since beans and potatoes are 
usually hoed by day laborers, this labor is included in the hours ex- 
pended in the cultivation of these crops. The cantaloupe crop re- 
quires more horse labor for cultivation than the beet or bean crop, 
and the hours of man labor are very high. Hand labor is used in 
thinning and hoeing the crop. In laying back the vines for culti- 
vation and in cultivating and furrowing the field the crew often con- 
sists of one man and one horse. After planting the seed, 23 per cent 
of the cantaloupe growers harrowed or rolled the land. The crop 
was cultivated from five to seven times and usually hoed Gncluding 
thinning) three or four times. The irrigation furrows are made three 


Fic. 18.—Irrigating potatoes by means of deep furrows. Only the alternate rows carry water. 


or four times and sledded usually three times. It was necessary to 
lay the vines back twice for furrowing or sledding the furrows. The 
earlier cultivations are often done with two horses, but later it is 
necessary to use 1-horse cultivators, furrowers, and sleds, as the vines 
spread over the field surface. The cultivation of cucumbers is sim- 
ilar to that of cantaloupes, the same types of machinery being used 
for the twocrops. Cucumbers grow more rapidly, and the operations 
are therefore less in number. 


IRRIGATION. 


Irrigation includes the time expended in the application of water 
to the crop and the labor of cleaning, repairing, and making the 
ditches and laterals. The making of furrows between rows of 
cultivated crops is considered a part of the labor of cultivation. 

In cleaning ditches most of the farmers had to use some horse 
labor. Ditches or laterals often become filled with trash and dirt, 
some of it being carried by the heavy spring winds. It is often 
necessary to use a scraper in cleaning the larger ditches. The 
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greatest amount of horse labor in ditch cleaning is done with a V-drag, 
which has a long side that scrapes one side of the ditch while the other 
side smooths the bottom. This sort of drag saves much labor that 
would otherwise have to be done by hand with a shovel. (Fig. 19.) 

Grain crops require another item of horse labor. After the grain 
is planted it is common to make cross ditches through the field so 
that irrigation water can get to the crop. These are made at varying 
intervals throughout the field, depending upon the slope of the land 
and the type of the soil. They must not be too far apart or too 
jong for the even irrigation of the crop. In flood irrigation, if the 
field is too long too much water will penetrate the ground near the 
outlet from the lateral. These laterals in grain fields are made with 
a plow or common corn lister and are usually smoothed and banked 
with a V-drag. When harvest time comes théy often interfere with 
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Fic. 19.—The V-ditcher. This implement is used for making new laterals or cleaning and banking old 
ones. It uses horses to dolabor thatis often done vy men with shovels. 


the operation of the binder and are usually partially filled by plowing 
in the banks. This can often be done by using one horse and making 
but one round to each ditch. This practice does not break down or 
destroy the grain along the ditch bank, as would be done if more 
horses were used. This operation is best done after the last irrigation 
of the grain and before the ditch banks harden. 

Jn irrigating beans, beets, and potatoes the water can be run a 
greater distance, as it is in a furrow and has more head. There is, © 
therefore, often less necessity for temporary ditches through the 
field. Water can be run on crops by the furrow-irrigation method 
two to four times as far as by flood irrigation. (Figs. 20 and 21.) 

Since alfalfa is a flood-irrigated crop, the ditches made in the 
nurse crop are usually left unfilled at harvest time or are cleaned with 
a V-drag and plow and thereafter each year cleaned out. ‘There is 
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much variation for different farms in cleaning alfalfa ditches, depend- 
ing upon the type of soil and the slope of the land. Some ditches 
are inclined to wash clean and deep each year, but others tend to 


fill up. 


lia. 20.—Irrigating alfalfa by the flooding method. One man caa handle a large head of water. 


At Greeley and at Fort Morgan the first water of the season is run 
on the alfalfa. The irrigation practice in these districts is very 
similar, but at Rocky Ford it is somewhat different. Alfalfa is 
usually irrigated three or four times at Greeley and at Fort Morgan, 
the first water being applied about May 20, the second about June 
10, and the third about July 1. Where a fourth irrigation is given 


Fic. 21.—Irrigating corn. The furrows are deep and a good head of wateris used. Corn is a crop ofin- 
creasing importance in the three districts of Colorado studied. 


itis applied about July 25 orin September. ‘This gives two irrigations 
before the first crop is cut and one soon after the crop is stacked. 
The fourth irrigation is just after the second or third crop is cut. 
The time per acre required for irrigation varies greatly with the 
flow of water, the type of the land, and the number of applications 
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given. One man will irrigate 6 to 10 acres a day. This variation 
holds for all crops. 

The grain crops of the northern areas are usually irrigated twice — 
once about June 1 and again about June 20. One man will irrigate 


Fic, 22.—Irrigating sugar beets. This illustrates the method ofletting the water out ofthe lateral into 
the furrows between the rows. 


from 4 to 10 acres of grain in a day. In irrigating grain and alfalfa 
it is customary to let the water run on the crop 24 hours of the day. 
Some farmers remain continuously in the field attending to the 
distribution of the water, while others are so situated that the water 
can be set and allowed to run three to five hours without attention. 


Fic. 23.—Irrigating sugar beets. This illustrates the use of canvas checks to turn the water out of the 
lateral into the furrows between the rows. 


Row cultivated crops, such as beets, potatoes, beans, and cantaloupes, 
may also be irrigated by having a man in continuous care of the water 
or by making sets and letting the water run a few hours. This 
practice depends upon the head of water, slope of the land, type of 
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soil, and length of rows. Some men prefer to run the water on row 


crops during the hours of daylight and turn it on the alfalfa or grain 
crops at night. (Figs. 22 and 23.) 

The farmers of the Greeley district irrigated their beet crops three 
times on an average. -The first irrigation came early in July, the 
second late in July or early in August, and the third usually early in 
September. The dates for irrigation at Fort Morgan are similar, 
but the average number of irrigations is 24. This shows that the 
irrigation of grain and alfalfa is practically completed before water 
is put on the row crops. ‘The irrigation of beets is delayed later some 
seasons than others. The water for grain and alfalfa irrigation is 
usually obtained direct from the supply in the rivers and streams of 


Fig. 24.—Furrowing a field prior to planting cantaloupes. Seed is planted alongside each row, and water 
is run through each furrow to supply moisture for germination. 


the region, but for irrigating row crops reservoir water is usually 
used, as not much water is flowing in the streams after July 1. One 
man will irrigate 3 to 6 acres of beets per day. 

Potatoes are irrigated like beets, but one man can cover more 
acres in a day as a rule, as the furrows are made deeper and the rows 
are farther apart. Water is usually run between each two rows of a 
row-tilled crop. Potato irrigation does not usually begin as early in 
the season as that of beets. The irrigation period for beans was 
shorter than for other row crops, being usually begun about the 
middle of July and completed soon after August 15. Beans are 
irrigated two or three times. One man can irrigate 5 to 6 acres of 
beans in a day, the average time per acre being 1.4 hours. Beans 
are usually irrigated the first time just prior to the beginning of the 
blooming period. 

In irrigating row crops care must be taken to avoid injuring the 
plants. Beans should be irrigated late in the season, lest they make 
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heavy vine growth and cause uneven ripening. Beets should not 
have water on their crowns. To irrigate before the crop is large 
enough to shade the ground causes crusting of the soil. Potatoes 
should be deeply ditched, so that the water will flow between the 
rows, the surface of the stream being lower than the location of the 
potatoes in the hill. Care must be taken to avoid an excess of water 
in the soil and to prevent heavy crusting or packing. Good subsoil 
drainage is necessary for the successful irrigation of all the crops 
studied. At Rocky Ford the climate is somewhat different from that 
of northern Colorado, and the crops need different care in the practice 
of irrigation. 


Fig. 25.—The cook wagon. Thisis the boarding house for the thrashing crew. 


Alfalfa was irrigated on an average of 3.5 times; oats, 2.6 times; 
wheat, 2.7 times; beans, 3.3 times; beets, 4.1 times; cantaloupes, 6.6 
times; and cucumbers, 4.7 times. A man irrigating alfalfa but three 
times would turn on the water the first time May 1 to 15; next, June 
1 to 10; and lastly, June 25 to July 5. Ifa fourth irrigation is given 
it usually comes in September, or after the last crop is harvested. 
Some farmers irrigate as often as six times for alfalfa. Grain, beets, 
and beans are usually irrigated at planting time, so as to furnish 
moisture for the germination of the seed. Cantaloupe and cucumber 
crops are irrigated to germinate the seed. Water to germinate the 
seed is applied to row crops by making furrows at the time of plant- 
ing by attaching ditching shovels to the planter. Other irrigations 
are applied by methods similar to those explained for the northern 
Colorado regions. In the latter part of May cucumbers are given an 
irrigation to bring up the seed. The other waterings follow at 
regular intervals up to about August 25. 
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Cantaloupes are first irrigated when planted, usually in late April 
or early May. (Fig. 24.) The other irrigations are applied from 12 
. to 20 days apart until about August 15, when irrigation ceases. 


Fic, 26.—Cutting wheat. 


To irrigate an acre of the crop at Rocky Ford required for canta- 
loupes an average of 1.6 hours; cucumbers, 1.8 hours; beans, 2.7 
hours; beets, 2 hours; alfalfa, 1.5 hours; wheat, 2.2 hours; and oats; 
2.7 hours. 

HARVESTING. 

In the vicinity of Greeley the labor requirement for the harvest- 

ing of grains is less than in the other districts because of the system 


Fig. 27,—Thrashing grain. 


used in thrashing. However, the cash expense of thrashing at 
Greeley is greater than at Fort Morgan or at Rocky Ford. At 
Greeley none of the grain is stacked by the farmer, but is thrashed 
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from the shock. It is not often that much damage is done by rain 
to the grain in the shock. The thrashing crew consists of an engineer, 
separator boss, water-wagon man and team, four pitchers, and 
usually eight men, teams, wagons to haul the shocked grain to the 
thrasher, and two men to sack the grain and sew the sacks. Usually 
the thrashing crew is not boarded at the farm house. (Fig. 25.) 
The farmer has to receive the grain when sacked, pile it back from 
the machine, and haul it to the bin. Some farmers haul the grain 
directly from the field to the elevator or shipping point. In these 
districts the ground is usually dry and firm at harvest time, and 
cutting the crop is attended with little difficulty. One man and 
three horses constitute the most common crew, covering 8 to 10 
acres per 10-hour day. 


Fic, 28.—Cutting beans. 


Wheat harvest begins about July 10 at Rocky Ford and extends 
to July 20, oats being cut from July 15 to 25. At Fort Morgan and 
Greeley wheat and barley are harvested from July 10 to 25 and oats 
from July 15 to August 1. Thrashing for grains that are not stacked 
begins about August 15 in these districts, but for stacked grains no 
thrashing is done until about September 15. The thrashing of 
stacked or unshocked grains is usually completed before October 1, 
as the beet and potato harvest begins about this date, and the cost 
of getting men and teams for thrashing is then greater; moreover, 
the farmer does not wish to do thrashing during beet-harvest time. 
(Figs. 26 and 27.) 

The stacking of grain, which may begin a few days after it is cut, 
is mostly done from August 1 to 15. | 

Bean harvesting begins about September 1 and continues until 
October 1. It is done with 2-horse bean cutters. As the beans 
are cut the plants slide off the end of the knife and to the row center 
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at the side of the machine. On the return across the field another 
row of plants is thrown in this same row center, so that two rows 
of beans are together. These plants are usually just matured, and 
with few dry pods on the plants there is no loss of beans from shelling. 
(Figs. 28 and 29.) 

The beans are not allowed to stand in the windrow, but are 
bunched with a dump rake or shocked by hand the same day they 
are cut. The labor is lessened by shocking with a rake, but more 
beans are lost by shattering than where they are shocked with a 
fork. 

Approximately half the growers thrashed the beans from the 
field shocks without stacking. The best practice is to stack the 
beans unless one is able to have them thrashed early in the fall. 


Fig. 29.—Shocking beans. 


Where beans were stacked it was done in September with wagons 
and fork or with sleds, slings, and the derrick type of hay-stacking 
machinery. Some farmers found it necessary to turn the bean shocks 
before stacking or thrashing, so as to prevent discoloration of the 
beans. This slightly increased the shattering. Bean thrashing 
begins about September 1 and may continue into the winter months. 
The thrashers do not completely clean the beans for market, but 
the grower has this done at the warehouse. One man and two 
horses will cut 6 to 7 acres of beans in a day, and one man can shock 
about 2 acres in a 10-hour day. | 

Approximately 90 per cent of the horse labor required in the 
production of the alfalfa crop is used in harvesting, and from 60 to 
80 per cent of the man labor. 

Three cuttings of alfalfa are usually made during the season. A 
very small percentage of the growers varied from this practice. 
The first cutting is made from June 15 to 20 at Greeley, the second 
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from July 18 to August 1, and the third from September 1 to 20. 
These dates for cutting are approximately the same for the other 
regions studied. 

The crew for mowing was in all cases one man and two horses, 
cutting from 8 to 10 acres in a 10-hour day. After mowing, it was 
customary to rake up the hay within a few hours, and not later 
than 24 hours under normal weather conditions. If hay is left in 
the swath more than a day the leaves become dry and brittle and 
break off while it is being raked, causing great loss of feed value. 
At Fort Morgan and Greeley almost all the farmers used side-delivery 
rakes, but at Rocky Ford only afew used these implements. The 
crew was one man and two horses for each type of rake, and by the 


Fig. 30.—Bunching alfalfa. After the hay has been raked into windrows by the use ofa side-delivery rake 
itis bunched. 


side-delivery method 10 to 16 acres were raked in a day, while the 
dump rake covered from 12 to 20 acres. After the hay is raked 
into windrows it is bunched. The Fort Morgan and Greeley farmers 
did all the bunching with bunching or dump rakes, either of which 
is operated by one man and two horses. Such a crew can bunch 20 
acres or more of alfalfa in a day. At Rocky Ford some growers 
bunched or shocked the hay with forks, one man handling 4 to 6’ 
acres per day. Only a very few men did not bunch the hay before 
stacking it. 

As a rule, hay is permitted to cure from two to five days in the 
bunches before stacking, the methods of stacking varying greatly 
in the different regions and on different farms. A few farmers at 
Rocky Ford hauled the hay to the stack on wagons. This method 
is not used by those having large acreages of alfalfa. Push rakes 
and overshot or side-lift stackers were used by some men in each 
district. At Fort Morgan most of the growers used overshot 
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stackers and push rakes, the usual crew being four or five men and 
five or six horses. One man and two horses operated the stacker, 
with one or two men on the stack. This left two men and four 
horses on the rakes. At Rocky Ford side-swing stackers were the 
most common type, the crews being the same as at Fort Morgan. 
The push rakes automatically load in the field and push the hay 
upon the stacker without any of the labor of forking. At Greeley 
the crew most commonly consisted of four to six men and six horses, 
using a crane stacker with sleds and slings. This equipment con- 
sists of two sleds or gates upon which two slings are placed, one at 
each end of the sled, and on these the hay is pitched in the field 
and taken to the stack by one man with two horses to each sled. 


Fic. 31.—A side-delivery rake. The hay should be raked into windrows soon after it is cut or many leaves 
will shatter off. 


One man stays in the field to help load the sleds. At the stack 
the slings are lifted by one man and two horses, one or two men 
being on the stack to handle the hay. Sometimes this crew varies 
in that three sleds are used and each team is unhitched at the stack 
to operate the crane, thereby using one man less. (Figs. 30-36.) 
The harvesting of the cucumber seed crop consists of throwing 
the ripe cucumbers into piles by hand, making pits for the storage 
of the seed before washing, then thrashing, washing, and drying. 
The piling of the seed cucumbers in the field is usually done by 
contract at a specified price per acre, which is put under the cash cost 
in Table IV of this bulletin. Two men can pile about an acre of cu- 
cumbers in a day. This work is done from October 1 to 10. Ina 
few days after piling, the cucumbers are thrashed by special types of 
machines which remove the seed and some of the pulp from the meaty 
part of the cucumber and rinds. The seed is hauled to pits and the 
rinds are dropped in the field near where the piles of cucumbers were. 
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Four men are used to fork the cucumbers into the thrasher, which is 
pulled about the field by two horses and is operated by a small gaso- 
line engine. One man, two horses, and a wagon are employed in 
taking the seed to the pits. In 10 days to 2 weeks the seed is washed 
free from the remaining pulp, spread on screens to dry, and then 
sacked. The washing is done in a sluice box with water from an irri- 
gation ditch. Three men do this work usually, washing 300 to 600 
pounds of seed in a day. Some growers use chemical washers. (Figs. 
37 and 38.) 

The harvesting of cantaloupe seed is done in the same manner as 
cucumber seed. Cantaloupe harvesting for market is usually done 
on contract by Mexicans, who are paid a given rate per crate. The 
work of packing the melons in crates after being sorted and graded 
is also usually done by contract. Melons must be picked regularly. 


Fic. 32.—Hauling alfalfa hay from the field with a wagon. This method is too slow where a large acreage 
is to be harvested. 


The entire field is gone over each day and the marketable ones 
gathered. Where possible, all ripe melons are packed and shipped 
the day they are picked. To get the melons from the fields, roads 
are made at regular intervals a few rods apart, where the vines have 
been laid to one side. 

The melons are hauled to sheds to be packed in crates, which are 
bought and set up at a contract price. (Figs. 39 and 40.) 

The potato harvest begins the latter part of September and is 
usually completed by the middle of October. In some seasons the 
potatoes are harvested later, but there is danger of the frosting of 
those near the surface of the ground. Potatoes are harvested by the 
use of diggers that dig one row at a time and drop the tubers in the 
furrow behind the implement. Usually the potatoes are clean and 
free from dirt. A potato digger requires a crew of one man and four 
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horses, such a crew digging 4 to 5 acres in a 10-hour day. The pota- 
toes are picked up by hand and placed in sacks or are put directly into 
wagons and hauled from the field to the storage cellar. If they are 
to be marketed they are hauled from the field to the sorter. The 
handwork of picking up potatoes is usually done at a contract rate 
per sack. Before marketing, the potatoes are run over a sorting 
screen, which takes out all the small ones. All imperfect tubers are 
picked off the screen. The potatoes are then sacked for market and 
usually sold in the sack. The crew for sorting potatoes usually con- 
sists of three men, one to place the potatoes on the screen and two to 
sort, sack, and sew the bags. This crew usually works at a contract 
price per sack. Sorting may be done at harvest time or during the 
winter or spring. It is done just before the potatoes are marketed. 


Fig. 33.—Hauling alfalfa to the stack on a sled. It is easy to pitch hay on a low carrier such as this, and 
very few leaves shatter off the stems. Hay slings are usually used on these sleds. 


Beet harvesting begins October 1 and continues until into Novem- 
ber, but all beets should be harvested by November 15, for if left in 
the ground longer there is danger of loss of the crop by freezing. 
Beets are harvested by the use of lifters that dig one row at a time. 
The beets are not completely taken out of the ground, but are lifted 
a few inches and loosened so that they can be easily pulled up by hand 
and thrown into piles. The lifters may be operated by two, three, 
or four horses, depending on the type and condition of the soil. One 
crew can lift 2 to 3 acresinaday. The piling of the beets by hand is 
done at a contract price per ton. After piling the beets, the contract 
laborer removes their tops with athand knife. The beets are usually 
hauled direct from the field to market, but a very small number of 
growers store them in piles in the field and cover them with dirt. 
Beets when marketed by the usual method must be hauled within a 
day or two after pulling, to prevent loss of weight by evaporation. 
The hauling of the beets is considered under ‘‘Marketing.” The 
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beet and potato harvests come at the same time, and if a man grows 
a large acreage of one of these crops he can not well grow the other. 
The harvesting of beets may be delayed later in the season than that 
of potatoes, as frosting does not injure beets while in the ground. 
Where both crops are grown, the grower usually completes the potato 
harvest before beginning with beets. It is not good practice to delay 
the beet harvest, since bad weather may come which will necessitate 
additional labor in hauling the crop, and in cold weather the hand- 
work of topping beets is very tedious. Furthermore, the beet tops 
have considerable value as stock feed, and if harvested late they may 
be partly lost on account of being covered with snow. 


MARKETING. 


Few farms were visited where any labor was performed in marketing 
hay, almost all being sold by the ton in the stack. Some farmers fed 


Fig. 34.—Stacking alfalfa, showing the overshot type ofstacker. 


it to the stock brought to their farms and received cash for the labor 
of feeding in addition to the price of the hay. When the hay was 
hauled to another farm it was paid for at a cash price per ton in the 
stack. | 

Oats and barley have a very small average charge for marketing, 
because the greater portion of the crops was fed on the farms and the 
grain was delivered by the grower in but few cases. 

Wheat was usually hauled to the nearest shippmg poimt, which 
was often a beet siding or dump where a car was placed to receive 
the sacked grain. (Fig. 41.) 

Beans were hauled to the nearest bean cleaner or elevator in most 
eases, but were sometimes marketed like wheat. 

The marketing of sugar beets consists of loading them on a wagon 
in the field and hauling them to the nearest beet dump or receiving 


GROWING FIELD CROPS IN SUGAR-BEET DISTRICTS. 4] 


station, where they are either dumped or shoveled off the wagon. 
On an average, for the Greeley district the farmer hauled his beets 
1.54 miles. Where cars are available and the yards at the factory 
are of sufficient capacity to receive the beets, they are dumped from 


Fig. 35.—Stacking alfalfa hay, showing the side-swing type of stacker. 


special-type drop-side wagons so that they go direct into the car. 
This saves the labor of shoveling. Where the beets are not dumped 
the company receives them at the loading station and requires the 
farmer to shovel them into piles on the ground. Beets are delivered 
as they are harvested. 

To market potatoes it is necessary that they be sorted, graded, and 
sacked. This is done by running them over a screen and picking 


Fig. 36.—Stacking alfalfa hay, showing the derrick type ofstacker and the use ofsleds and slings. 


out the damaged tubers, the smaller ones and dirt falling through the 
screen. A sorting crew usually consists of three men. One puts the 
potatoes on the sorter or screen, and two men sort them and sew the 
sacks. This may be done in the field at harvest time or in the potato 
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cellar later, depending upon when the potatoes are sold. Sorting is 
always dlome just before the potatoes are marketed. They are hauled 
and sold in the sacks. 

More man labor and less horse labor are required in markevinee an 
acre of potatoes than in marketing an acre of beets. 


Fic. 37.—Thrashing cantaloupe seed. 


Beets and cantaloupes are the only crops grown that must be 
marketed as soon as harvested. The other crops are marketed at a 
time when the field work is less pressing. 


COST OF PRODUCTION. 


As has been indicated, the prices of materials and the wages for 
labor were abnormal in 1917. These are factors which may vary 


Fic. 38.—Cleaning and drying cantaloupe seed. 


appreciably from year to year. Such items as the number of hours 
of labor, pounds of seed, tons of manure, and pounds of twine remain 
fairly constant. 
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*F igures on costs are used not to indicate the absolute rates per 
bushel or per ton in 1917, but to show the comparative cost of pro- 
ducing an acre of wheat and an acre of alfalfa, potatoes, beans, or 
beets. 


Fic. 39.—A cantaloupe field, showing a roadway for hauling the melons. 


Where the quantities of materials, labor, etc., are determined, the 
cost of producing a given crop for any year can be computed by 
applying the prevailing prices and wages for that period. 

Costs are grouped under three headings: Labor, materials, and 
other costs. ‘‘ Labor” includes the work performed by men and horses, 


Fig. 40.—A cantaloupe packing shed. 


whether such employment is paid for by the hour or at a contract 
rate. ‘‘Materials’’ embraces such items as manure, seed, fertilizer, 
and water. The item ‘Other costs’ covers the remainder of the 
| cost items, chief of which is the use of the land. Many charges under 
this group are against the farm as a whole, and the proportion of the 
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cost applicable to a given crop must be determined by prorating the 
entire charge among the various enterprises involved. 


MAN AND HORSE LABOR RATES. 


In figuring the labor cost of producing farm crops a uniform rate 
per hour for man labor has been used throughout the crop season. 
In most sections it is customary to pay higher wages for harvesting. 
The average rate per hour during the entire crop year is a little low 
for some operations, but high for others. 

Horse labor is also figured at a uniform rate per hour for the entire 
crop year. The average rates for man and horse labor were used in 
these three districts, being 30 cents per hour for a man and 20 cents 
for a horse. 


Fig. 41.—Hauling wheat to market. 


LABOR. 


Labor is by far the most important factor in the production of 
farm crops in the districts studied. Not only is the variation im the 
cost of production to a large extent dependent on the relative labor 
requirement, but the whole farming system is planned from a knowl- 
edge of the distribution of labor over the cropping season. The 
acreage of cultivated crops is limited by the supply of labor to take 
care of it during the busy periods. It is of interest to compare the 
labor necessary to grow the various farm crops in the regions studied. 

Table III shows the hours of labor required per acre to produce 
farm crops in the three sugar-beet districts of Colorado considered 
in this bulletin. 

There are usually three classes of man labor, viz, (1) work per- 
formed by the operator, (2) work done by hired laborand paid for either 
by the month or by the day, and (3) work performed by hired labor ata 
contract rate, such as handwork on sugar beets and picking potatoes. 
In computing the cost of production the labor cost of the third class 
mentioned is treated as a cash item, while the labor cost of the first 
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two classes is found by multiplying the number of hours by the 
labor rate per hour. 

Table IV shows the cost of the labor required to produce farm 
crops in the three sugar-beet districts of Colorado covered in this 
survey. 

Under contract labor the actual amount paid out has been con- 
sidered rather than the number of hours spent in doing the work. 
Beans, beets, potatoes, cantaloupes, and cucumbers show some con- 
tract labor, while the remaining crops do not. 

There is considerable variation in the cost of labor required for the 
production of farm crops in the districts studied. Cantaloupes show 
the greatest cost ($125.16 per acre), while beets come second ($53.31 
to $58.92), with cucumbers next ($51.55), followed by potatoes 
($45.66). The production cost of beans is considerably higher than 
that of alfalfa and the grains, which show the lowest expenditure per 
acre for labor. 


TasLe IV.—Labor cost of producing farm crops in three sugar-beet districts of Colorado. 


Distribution of labor costs per acre. 


Number Cro Yield 
Crop and district. of Ree per 
records. BAAR Man. Horse. | Contract.} Total. 

Wheat: .| Aeres. | Bushels. 

Greeleyaret ee esheets 9 160 47.4 $4. 90 S4ASS8 RS Ce ee $9. 78 

Oni Miorganes eases see a 102 21.3 7. 55 SiQoy Beer 15. 60 
“ RocksyMHOLdsecesercece ceca 6 82 33. 6 9. 76 LOREO MeL es 20. 45 

ats: 

Grecleyeainawes secant ecco 15 184. 50 61.8 4,71 AOD FNS shinee 8.73 

HOnGAMIOn2aneen eee sees senses 12 144 37.4 6. 41 OY fig eae ie 14. 08 

ROCK yeHOLdeesereeee ee osees 10 75 54.7 9.78 SLUR ess or cies 18. 51 
Barley: 

Greeleye ss eteestiacbcesceee 33 742 53.9 4. 56 AAD NS Wome oi 9. 01 

Hong Moreameeee eee cee eeeee 22 262 46.7 6.77 (eB eos 14. 65 
Alfalfa: Tons. 

Greeley......- ROB ODER COnneE 36 | 1,310. 50 3. 43 6. 70 DLS Ol see seers 12. 06 

MOTb MOLeanese sce sees 34 | 1,233 3. 36 7.90 SROGM eee aes 13. 56 

Rockyz Hon eee. cuicncc cases 25 915 3.13 7.77 O23 sacaeener 13 
Beans: Bushels. 

GTCCLCYi8 aie See idisicetidinebweins 35 |° 853.30 2453 12. 44 Th a ON A Baek 23. 94 

Rockey @HOrd ssecciceeenecess 14 179. 50 26.9 . 17.95 13. 60 $4. 27 35. 82 
Beets: Tons. 

Grecle yin ccetiotes sec senscesc 195 | 5,028. 40 Lb say/ 16. 44 20. 90 17. 26 54. 60 

Hort Morcan=-secacseseosces 66 | 2,455. 50 13. 65 19. 20 20. 60 133/51 53. 31 

WocksyPHOrGseeeceocecncecee 106 | 2,428.95 12. 99 18.27 26. 54 14.11 58. 92 
Potatoes: Sacks. , 

Grecleyies eee oes 44 | 1, 802 140 17.01 19. 32 9.33 45. 66 
Cantaloupes: : 

VOC KsyfHOLd aaeeee men asec see 13 BOM MI. Slee 34. 20 22.10 42.77 99. 07 
Cucumbers: Pounds. 

iIRockyehlordieaerescs ccsises 16 252 477 25.75 16. 40 9. 40 51.55 


1Kach sack weighing 110 pounds. 
MATERIALS. 


There are some materials which must be purchased; others are 
furnished by the farm. Such items as twine, sacks, fertilizer, coal, 
and irrigation water are in the first group, while manure and seed are 
usually furnished by the farm. Where materials are purchased, the 
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price paid has been used in the tabulations. Materials furnished by 
the farm have been figured at the estimated values placed on them 
by the growers. The cost of materials is shown in Table V. 


TaBLE V.—Cost of materials in producing farm crops in three sugar-beet districts of 


Colorado. 
3 3 Distribution of the costs of materials per acre. 
ko 3) 
Og 9 s ‘ 
Crop and district. wo} § 5 3 Se 
& © 3S = © m 5 n ET oars . 
g a a J SN ell ees cts pecs a SS oes 
5 S © Be |B ce 1 LN ces AON) ese eee lacs 
Z 5 PS Nome ite eae ese al) con lie reopen ney pest mete 
Wheat: Acres. | Bush. 
Greeleysee unm aren eaae 9} 160 AT. A | $2220)/$0: 76)$0: 55/$1. 34/80) 302. 2 loco cles Soeleeeee $5. 15 
Fort Morgan............ 7; 102 IDSs. || PaO! 5 Wei coll .OS) WeSR Ee scSsllcasoac bse Sallocauall Bsc 
6 rocky. Ord eeerce eee 6! 82 33. 6 Beate Biel SCO Stew a Osco aclu dosollesadalidsucs 6. 03 
ats: 
Greeleyaen: ose ee Ney) ICES RO OES SS SOs 2b) BH NS Wle She olloecoscllooccalidacce 4, 83 
Hori Morgans. seaa.- - se 12) 144 Beso ROI Cee seh er Woe ee cllecaoonllaccaclloccac 5. 60 
INO ela INaKilescossooueeu 10 75 54. 7 2.08) .51 39 rei leaf AU) ares pal pier |e See || ey 5. 55 
Barley: 
Greeleyz nes oases tee 33| 742 53.9 BCU Si) Seka lle AU see bi ee eee slisqsacllooccs 5. 57 
HlonieMiorgans 2-4. nee 22| 262 ASU toeSyh oO GOA) GO No eBccoeslloceobe aeetel see 5. 86 
Alfalfa: Tons. 
Grecl@yereree a epee ene 36/1, 310. 50) 3. 48 SOW Aeolleocas S21 24.26 rere ae | eee | arate | tee 1.98 
Hort Morganisss-522--.- 34(1, 233 Shel: cbileocoallsocoe WAAR e [Seisc dee kionclaisises| eres 1.99 
RockysHordeecssseeee cee 25} 915 Bey Ole oasolloocad SOG asses 82a Sees sme elee ses 1. 63 
Beans: Bush. 
Grecleyee eee coe 35} 853.30] 24.3 a4 eYIissoas ROA ls PAW alee Ke Seon a parsers ares loca 6. 06 
Rocky; Mordiss--252s-- 2 - 14) 179.50! 26.9 OC) = SOA Sad GOSMILE COE atlas Soscllboccdliecaoe 10. 07 
Beets: Tons. 
Greel @yeeya ne sees nee nal 19515502840 SU 595i le 80 eee oes ba 36|ROSOOIE Sass] Wee eel eee eae 8. 66 
Ror Morgan: -2. 2... - 66/2, 455. 50) 13.65) 2. 11)-.-..|-.--- Pe ey oe ees slloccadalesscalicssos 6.72 
IRockyeHordes- ase o-ce- 106|2, 428.95) 12.99) 2.16). 22.2 )22 22. 149 623931 oer <2l|'sar crore lobe ara ater 6. 58 
Potatoes: Sacks} 
Greeleyes noses tes ecen 44)1, 802 140 SSO GaSasoe BAO voeviPAl 7 Miscececlcasaclinoces 55. 98 
Cantaloupes: 
ROckyahOrd sees. cease. 13 ied Olen eae ATAU Roe. ~1t| 1.02) .14)..... $44. 40/$0. 78)..... 50. 92 
Cucumbers: Lbs. 
RockyAHOLdaacanne ace. 16] 252 |477 103 Beers : 2) 96] 15 00)s 2 ali seal Pees $0. 84) 4. 33 


1 Kach sack weighing 110 pounds. 


Table V shows little variation in the total cost of materials re- 
quired for the small grains in the three districts studied. Fort Mor- 
gan shows a high cost for manure on the wheat crop, while Rocky 
Ford growers spent the most money for seed wheat. On the other 
hand, Greeley oat producers had a lower seed cost than the others. 

At Rocky Ford the cost of the bean seed was high, and there was 
a charge for sacks furnished by the growers. At Greeley sacks were 
used in hauling the beans, but they were returned to the farmer. 

In the outlay for materials for the beet crop the difference is due 
mainly to the higher manure charge in the Greeley district. 

Potatoes and cantaloupes cost about the same for materials ($55.98 
and $50.92 per acre), while for cucumbers only the small charge of 
$4.33 per acre for materials was made. | 


GROWING FIELD CROPS IN SUGAR-BEET DISTRICTS. 47 


OTHER COSTS. 


“Other costs”? is taken to include items which can not be con- 
sidered properly under any of the preceding group headings. Many 
of these costs are of no less importance than those previously consid- 
ered. As a matter of fact, the use of land, the largest item in this 
group, is larger than any other one item except labor. 

Most of these costs are chargeable to the farm as a whole and 
must be prorated among the enterprises involved in order to determine 
the charge against any one crop. ‘ 

Table VI gives the remaining items of cost incurred in the pro- 
duction of farm crops in the three sugar-beet districts of Colorado 
covered by this bulletin. 


TaBLe VI.—Other costs in producing farm crops in three sugar-beet districts of Colorado. 


Distribution of costs per acre. 


Num- . 
Yield 
Crop and district. Pena oe ae per | Taxes i 
ords * acre. | and | Use of|Machin-|Thrash-| Over- Total 
; insur- | land. | ery. ing. | head. i 
ance : 
Wheat: Acres. |Bushels. 
Greeleyes suse ee ee eee 9| 160 47.4 $1.70 $16.48 | $0.69 | $6.20 | $1.19 | $26. 26 
Bont Morean Aves sere 7 | 102 Biles LESSON W725 .95 25265) 1 ale | 234970 
a ROCKsypHOLde ase ee eres eee 6 82 33.6 1.83 | 11.80 67 2°32 2am edged 
ats: 
Greele yon see ees er he 15] 184.50] 61.8 1.70 | 19.07 .69 6.30] 1.08] 28.84 
WORE WONG ao doocascnoss 12/] 144 37.4 1.80 | 12.16 95 2284) 58a 19233 
FRVOCKsyahlOnd eesti eee 10 75 54.7 1.83 | 12.95 67 2259) 12 89519293 
Barley: 
Greeley si ois. ee ee 33 | 742 53.9 1.70 | 16.47 69 5940 |p fall) 3258 978 
Horie Miorgvanesane Seas eee 22 | 262 46.7 1.80 | 15.03 95 3.56 | 1.64] 22.98 
Alfalfa: Tons. 
GrecleyApie eos eee 36 |1, 310.50 3. 43 LOM eLTES2 B60; eae 15019) || Pl. BS 
Ia OMI Sas cokosouese 34 |1, 233 3.36 1.80) | 15.23 BOS) (heen 1.25 | 19.23 
EVOC Kya HONG ape ene 25| 915 BY 1183 1.83 | 14.88 16 Fie Loli) S855 
Beans: Bushels. 
Greeleyaneminneeee a aeene Bh) | hehe} 24.3 1.70 | 18.81 2°75 4.18] 2.40} 29.84 
Rocky; Hordacneseeee ee 14] 179.5 26.9 1.83 | 17.87 2.67 3.93 | 3.67} 29.97 
Beets: Tons. 
Grécleye eee Pee eee ee: 195 |5,028.40 | 15.57 1.70 | 14.18 PASTAS See Bla 5.06 | 23.69 
HOLE Moreaninare ese ceeeee 66 |2,455.50 | 138.65 1.80 | 11.55 oO) leo ohos oc 4.80} 21.95 
ROcksyeHOnd esse eee eee = 106 |2,428.95 | 12.99 TESS lie 22 PW Naoto secs 5.24 | 26.96 
Potatoes: Sacks} 
Greeleyenee eee ee 44 |1,802 140 1.70 | 13.95 OTA Se oes 8513) 226553 
Cantaloupes: 
OC ksyahOndiee see eee ae TSS | babe SX0 UT ae eee 1.83 | 13.09 INO Wes ebouce 12.00 | 29.59 
Cucumbers: Pounds. 
VOCKsypH Ord Seen se) ee 16 252 477 1.83 | 14. 47 DAA |e eee 4.47 23. 21 


1 Hach sack weighing 110 pounds. 


The charge for taxes and insurance is fairly uniform for all dis- 
tricts. The use of land varied from $11.55 an acre for beet land at 
Fort Morgan to $19.07 for oat land at Greeley. This item will differ 
according to the cash rent, the share rent, and the yield per acre. 
Where cash was paid the exact amount was considered. If a share 
of the crop was given for the rent, the farm value of that crop was 
used in the tabulation. 

More machinery is needed for cultivated crops than for grains 
and alfalfa. The use cost of machinery was therefore greater for 
the former crops than for the latter. At Fort Morgan the highest 
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use cost for machinery ($3.80 per acre for beets) was recorded. 
The use cost of machinery for grains and alfalfa was also greatest 
at Fort Morgan. This item in the other districts was fairly uniform. 

Thrashing is partly a labor and partly a machinery charge against 
a crop. The portion of the thrashing labor furnished by the farmer 
has already been considered under ‘‘ Labor costs.’”’ The charge here 
is the cash paid to the thrashing crew for thrashing the grain. This 
charge probably more nearly approaches the contract-labor classi- 
fication. However, it is considered here as an individual item. 
The highest cost occurred at Greeley, where the yield was larger and 
the method of thrashing different. In this area a higher rate per 
bushel was paid, but more labor was furnished by the thrasher than 
in the other districts. 

The item of overhead, which is based on the amount of labor and 
materials, varies with these two items. This charge ranged from 
$1.08 per acre for oats at Greeley to $12 per acre for cantaloupes at 
Rocky Ford. 

The total ‘“‘“Other costs,’ with the exception of sugar beets, were 
highest at Greeley. Beans show approximately the same cost at 
Greeley and at Rocky Ford, while beets show the greatest other 
cost in the Rocky Ford district. Cantaloupes cost about the same _ 
as beans. Potatoes and cucumbers cost about the same as sugar 
beets for this item. 


SUMMARY AND DISTRIBUTION OF COSTS. 


When all of the cost groups are added together the sum represents 
the total cost of production. 

A higher percentage of the total cost is shown for labor on culti- 
vated crops than for the other crops with the exception of potatoes, 
the labor cost for which is 36 per cent of the total cost of production. 
Where the percentage of labor cost is low the percentage of other 
costs is high. 

Alfalfa had the lowest percentage cost for materials (5 per cent) 
and potatoes had the highest (43 per cent). 

The importance of each group as compared with the total cost of 
production is readily seen when reduced to a percentage basis. 

Table VII shows the distribution of total cost in terms of per- 
centages. 


f 
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Taste VII.—Distribution of costs in producing farm crops in three sugar-beet districts of 


Colorado. 
Num- 
Meroe Crop 
Crop and district. ber of 
B records.| 22@4- 
Wheat: Acres. 
(GOR) EAS SHE Co nis GeO Se ae ete ee ee 9 160 
HOT Morea nee eee lens aie leo ee 7 102 
VOC KaynHi ORG pairs ae eles Site toa ORNS ye ee 6 82 
Oats: 
GRECO Vere tee ee cte en ee 15 184.50 
HORtsMOreanee ease see eee eee 12 144 
Fock AROrd ase eects ee Aenea 10 75 
Barley: 
Greele yee hitters ee ae ee pe 33 742 
INO MORN Eos ose se do ue sbo Ss deuwee 22 262 
Alfalfa: 
Greeleyinens: eae coe eh ats eran de A 36 | 1,310.50 
HOLE AMIOEG OTe as hapa Mie Siemans ae 34 | 1,233 
VOC Kya HOT Gece ae eye ee Ae 25 915 
Beans: 
Grecleyacee sete teeta Cinta Ane 35 853. 30 
VOC Ksy SH OTC eyes A ulnas) pon ts 14 179.50 
Beets: 
Greeleyae arene fee ne tes a 195 | 5,028. 40 
OTE IMORGAT ce sets mighe yl ie pus 66 | 2, 455.50 
UOCKyORG sek eee eee al a 106 | 2,428.95 
Potatoes: 
Greeley asec ee ete ye ete ed 44 | 1,802 
Cantaloupes: 
NOC Ky MORGUE ie eee eres eran ee 13 301 
Cucumbers: 
EOC ky HON Geese ee eee ere 16 252 


Yield per 
acre. 


Bushels. 
47.4 
DAV co) 
33.6 


61.8 


37.4 
54.7 


1 Fach sack weighing 110 pounds. 


Distribution of costs 
(percentage of total). 


Total 
cost per 
acre. 
Mate- | Other 
Labor. rials. | costs. 

€41.19 24 12 64 
45.38 34 13 53 
45. 22 45 13 42 
42. 40 21 11 68 
39.01 36 | 14 50 
43.99 42 13 45 
40.55 22 14 64 
43.49 34 13 53 
SOMO 34 6 60 
34.78 39 6 55 
33.18 39 5 56 
59. 84 40 10 50 
75. 86 47 13 40 
86.95 63 10 27 
81.98 65 8 27 
92. 46 64 7 29 

128.17 36 43 21 

179.58 E555 28 17 
79.09 65 6 29 


TasBLe VIII.—Summary of costs in producing farm crops in three sugar-beet districts of 


Crop and district. 


Wheat: 

GIeCley ata Mech Bie Ae Aa 

HOGG EMiOn pam ees Neel lle Jae 2 eh ieee ages 

VOC Ky SOR eee tame eee ee ele ae ae 
Oats: 

Greeleysce rire voter: Seen Shae ae 

Hout Moro am Saree ted) Seer ates 

UOC keyg HOT Gia eps sere cneiny, Spam | 
Barley: | 

GreclOyaisas ose tees eee te es | 

BOTEIMIOTE are eae eer a eee 
Alfalfa: 

GTCG] Oy tees IEP se ern ee steno! Shen sal 

Mont Morcans- a jon oe ee sae men 

IOC y FH OL day tee e tial ee tele ns ay 
Beans: 

Greeleyei essere fimo OM a A eae 

ROCkya HORdee ino te wi epsipe yh 
Beets: 

GIECLey AA See fis core etches | 

IHOEGEMOT Sans eee Mann cee Ae 

Rocky Ford 
Potatoes: 

Greeleyes ete fami ite eben a alae 
Cantaloupes: 

EVO CK VeRO seme ache as se 
Cucumbers: 

EVO CKay eH On Gieeae essere wean ate 


Colorado. 
Num- 
ber of Foe 
records. : 
Acres. 
9 160 
7 102 
6 82 
15 184. 50 
12 144 
10 75 
33 742 
22 262 
36 | 1,310.50 
34 | 1,233 
25 915 
35 853. 30 
14 179.50 
195 | 5,028. 40 
66 | 2,455.50 
106 | 2,428.95 
44 | 1,802 
13 301 
16 252 


Yield per 
acre. 


Bushels. 
47.4 
213 
33.6 


61.8 
37.4 
54.7 


Bushels. 
24.3 
26.9 

Tons. 


Distribution of costs per acre. 


Other 
Labor Tials costs. Total 

$9.78 | $5.15 | $26.26 | $41.19 
15.60 SeSly li 2380 45.38 
20. 45 6.03 | 18.74 45.22 

8.73 4.83 | 28.84 42. 40 
14.08 5.60 | 19.33 39.01 
18.51 5.55 | 19.93 43.99 

9.01 uO ene onOT 40. 55 
14.65 5.86 | 22.98 43.49 
12.06 1.98 | 21.33 Rey 
13.56 1.99 | 19.23 34.78 
13.00 1:63 | 18.55 33.18 
23.94 6.06 | 29.84 59. 84 
BOP S2a LONOM A, LONG 75. 86 
54.60 8.66 | 23.69 86.95 
53.31 6.72 | 21.95 81.98 
58. 92 6.58 26.96 92. 46 
45.66 | 55.98 | 26.53 | 128.17 
99.07 | 50.92] 29.59] 179.58 
51.55 ASS oul lcs 79.09 


! Each sack weighing 110 pounds. 
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The total cost of labor, materials, and other items in the production 
of various crops (Table VIII) shows a remarkable uniformity for the 
three areas studied. On account of the higher cost of labor and 
materials at Rocky Ford, there is a considerable difference in the 
acre cost of producing beans. 

Wheat, oats, and barley cost about the same per acre. Alfalfa 
shows the lowest cost ($33.18 per acre at Rocky Ford) and canta- 
loupes the highest ($179.58). It cost more to produce an acre of 
potatoes ($128.17) than an acre of beets ($81.98 to $92.46). Cucum- 
bers cost less per acre of production ($79.09) than sugar beets. 


CROP CREDITS. 


By crop credits is meant the value of the crop produced. If the 
crop is all sold off the farm, as was done with the beets, then the 
receipts and credits are identical. However, if the crop is partly fed 
on the farm or all fed to farm stock, the receipts do not indicate the 
total credits, and a farm value for that portion used on the farm must 
be assigned to the crop. 

When this was done, the average crop credits per farm in the 
districts studied were considerably higher than the corresponding 
crop receipts in the same districts. The distribution of these credits 
among the various crops also varies widely. (Table IX.) 


TasLe IX.—Distribution of credits for the principal farm crops in three sugar-beet dis- 
tricts of Colorado. 


Total crop credits (per cent). 


District. 


Average crop credit 
per farm 
neous, 


Number of records. 
Potatoes. 
Cantaloupes. 
Cucumbers. 
Miscella- 


Greeley. ..-2'- 53 
Fort Morgan...| 37 
Rocky Ford.. | 40 


$10,535 | 1 
6,803 | 2 
6,982 | 1 


Tt will be noticed that while the receipts from alfalfa were ap- 
proximately 8 per cent of the total, the alfalfa credits ranged from 
18.7 to 26.4 per cent of the total crop credits. On the other hand, 
the percentage of credits for beans, potatoes, beets, and cantaloupes 
is somewhat lower than the corresponding percentage of crop 
receipts. 

It is of interest to note the distribution of crop receipts from the 
various farm crops. Some crops are grown primarily for sale, while 
only the surplus of other crops is to put on the market. 

Table X gives the total crop receipts per farm and the percentage 
of total receipts from each crop; also the yield per acre of the 
principal farm crops in the three districts under consideration. 


GROWING FIELD CROPS IN SUGAR-BEET DISTRICTS. Sil 


In each district there are three essential cash crops. At Greeley 
and Fort Morgan these crops are beets, potatoes, and beans. At 
Rocky Ford the potato crop is displaced by cantaloupes. These 
three crops bring in more than 75 per cent of all the receipts. 

Although the total crop receipts per farm vary considerably, the 
percentage derived from the sale of alfalfa is practically the same for 
each district. 


TABLE X.—Crop receipts per farm and percentage of their distribution and the yield per 
acre of the principal farm crops in three sugar-beet districts of Colorado. 


; Qa. ry anede : : 
3 og Distribution of total crop receipts (per cent). 
On 
S| a 
I a H 5 U 
ata = | of ra B 3 
Item and district. oOo}; Hm . a I = 
fu o 4p) 8 i} Q L— a 
oO ios . fo) oO 
FeV Hay Cs ta) Bm Q 2 a GI 3 - 1°38 
g 5 g = 3 ie LZ | 3 8 = =| ne 
Pompeys ls. eer bo lo. eos. le saileceales 
Wa eee | ls I resented fea ory ah ea RS) ets) |S). [Ie 
[ictal hae zs (OR leave as So eee OS O OO Oe I 
Crop receipts: 
Greeleyeee aces cclscicce 5S SS HLLSH Seale OG posdatl Ons) | ale M44. Sil L455) |e retere| eee OL7 || PEC 
Hori Morgan 22-5 --5- 25 SXF || CORTE PTL ee ec ey eda Ges aPA al vee) |Saocealooooodlloanac oe 
RockysH Ord sere ees-=-2 40 oe 74 V aI 8x0) |) 250 Saeee Tabs esoeqo S45 S050 | 1250 e2 6 
i 
Rocky | Fort Rocky | Fort 
Item and crop. Greeley. Ford. | Morgan. Item and crop. Greeley Ford. |Morgan. 
Yield per acre: Yield per acre: 
Sugar beets....tons..| 15.57 | 12.99 13.65 Alfalfa........- tons..}| 3.43 3.13 3. 36 
Beans! aeee- bushels. .] 24.3 26595 is acceee Cantaloupes.dollars..}........ 210. oes 
OR TShpsdecaosec dowe=-|61.8 54.7 37.4 Cucumber seed, 
Wiheateeis is. do....| 47.4 33.6 21.3 [OCWHNG es so dcoogded|lesagbece AIGS We Wena 
iBarleyseceeccee Go Seale Oe lBoaaeeae 46.7 Potatoes. -...-- Sackso4|i40no) eee | eo eeeeee 


SUMMARY. 


(1) The distribution of labor in the three districts in Colorado 
studied shows that sugar beets have a longer season of labor than 
any of the other crops, the grains having the shortest seasons. 

(2) For the most economical production of crops and the best use 
of farm labor the farmer should grow a number of crops rather than 
one. Each farm should have some acreage devoted to the growing 
of alfalfa, a grain crop, and one or more of the row-tilled crops. 

(3) The preparation of the seed bed is very important. Sugar 
beets require more labor in this respect than any of the other crops. 
A well-prepared seed bed lessens the labor of cultivation and is 
essential for obtaining a good stand and yield from all crops. 

(4) The labor of planting potatoes is greater than that of any 
other crop studied. 

(5) Manure is considered very valuable. Of the farmers visited, 
92 per cent manured some land, and 84.5 per cent of these used the 
Manure on beets. 

(6) Grain crops do not respond well to the use of manure, as the 
straw growth is too great. 
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(7) Sugar beets require the most labor for cultivation because of 
the handwork necessary in thinning and hoeing. 

(8) Cantaloupes require the most labor for irrigating. 

(9) Alfalfa shows the lowest cost per acre for production, and 
cantaloupes the greatest. 

(10) Oats, wheat, barley, and alfalfa have approximately the 
same requirement of horse labor per acre and the three grains 
approximately the same requirement of man labor to produce the 
crop, while alfalfa requires a somewhat greater proportion of man 
labor per acre. Beans require approximately twice as much man 
and horse labor as alfalfa. Beets and potatoes require more man 
labor than beans, because of the greater marketing charge, and 
they require about double the horse labor necessary to produce an 
acre of beans, four times the requirement for alfalfa, and five times 
the requirement for grain crops. 
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